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CREAM SUPPOSITORIES 


Prompt symptomatic relief of itching, | 
ourning, discharge, malodor .. 





when The specific organism is unknown. 
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NOTE: 


If possible, base treatment on specific diagnoses 
from sound clinical and laboratory methods. 


INDICATIONS 


Based on review of this drug by the National 
Academy of Sciences—National Research 
Council and/or other information, FDA has 
Classified the indications as follows 


T Probably” effective: For the relief of 
symptoms of vulvovaginitis where isolation 
of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, 
or Haemophilus vaginalis) is not possible 


NOTE; When the offending organism ts known, 
treatment with a specific agent known to be 
active against that microorganism is 
preferred. 


"Possibly" effective: Forthe treatment of 
trichomoniasis, vulvovaginal candidiasis, 
and vaginitis due to Haemophilus vaginalis 
or other susceptible bacteria. 


Final classification of the less-than-effective 
indications requires further investigation 


CONTRAINDICATIONS 


sulfonamides. Kidney disease 


Hypersensitivity to product ingredients CP ©). M 0 4 d- 
Pa 


WARNINGS 


Pregnancy: Safe use not established. Teratogenic 
potential of sulfonamides not thoroughly investi- 
gated. However, a significant increase in the 


incidence of cleft palate and other body abnormal- 


ities of offspring was observed when sulfonamides 
were given to pregnant rats and mice at high oral 
doses. Usefulness of sulfonamides is limited due to 
increasing frequency of resistant organisms 
Sulfonamide associated deaths were reportec from 
hypersensitivity, agranulocytosis, aplastic anemia, 
other blood dyscrasias. Early clinical indications 
may be sore throat, fever, pallor, purpura, jaundice. 


Discontinue on evidence of systemic toxicity. 


PRECAUTIONS 


Give with caution to patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma 


Maintain adequate fluid intake to prevent crystal- 
luria and stone formation. In glucose-6-phosphate 
dehydrogenase deficient individuals, hemolysis 
may occur (Frequently dose related.) 


ADVERSE REACTIONS 


Blood dyscrasias: Agranulocytosis, aplastic anemia, 
thrombocytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methemo- 
globinemia. 


Allergic reactions: Erythema multiforme (Stevens- 
Johnson Syndrome). generalized skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid 
reactions, periorbital edema, conjunctival and 
scleral injection, photosensitization, arthralgia, and 
allergic myocarditis 


Gastrointestinal reactions: Nausea, emesis, 
abdominal pains, hepatitis, diarrhea, anorexia, 
pancreatitis, and stomatitis 


CNS. reactions: Headache, peripheral neuritis, 
mental depression, convulsions, ataxia, nallucina- 
tions, tinnitus, vertigo and insomnia 


Misc.: Drug fever. chills, and toxic nephrosis with 
oliguria and anuria. Periarteritis nodosum and LE. 
phenomenon. Sulfonamides bear chemical simi- 
larities to some goitrogens, diuretics (acetazolamide 
and the thiazides), and oral hypoglycemic agents 
Goiter production, diuresis, and hypoglycemia have 
occured rarely. Cross-sensitivity may exist with these 
agents 


Rats appear to be especially susceptible to the 
goitrogenic effects of sulfonamides. Long-term 


administration has produced thyroid malignancies 
in the species 


SYNTEX LABORATORIES, INC. 
PALO ALTO, CALIFORNIA 94304 
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AUTHORS! © 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work. " 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. e 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 


Name 

Address 

City 

Stale ey LS ee ree 
MOSBY 
TIMES MIRROR 
THE C. V. MOSBY COMPANY 


11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 


30-day approval offer good only in 
continental U.S. and Canada. 





Which hematinic works best? 
-the one that she takes. 


Unfortunately, many women do not take their 
hematinics. 


A majority of pregnant women fail to ingest oral iron 
supplements because of intolerance to oral iron and 
resistance to multiple daily dose regimens.* 


Minimizing the chances of gastric upset and 
simplifying dosage (once-a-day), Abbott hematinics 
« encourage compliance. 
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Hematinic Supplying Controlled-Release Iron with Vitamin C 
and B-Complex (contains no folic acid) 


*Kitay, D. Z., Contemporary Ob/Gyn, 2:17, 1973. 


COMFORT-the Gradumet? controlled-release of iron 
takes place primarily in the small intestine where absorp- 
tion of iron is greatest with minimal chance of gastric upset. 


COOPERATION—once-a-day dosage assures optimal 
patient acceptance. 


CONVENIENCE—500 mg. of Vitamin C to enhance iron 
absorption is combined with iron and B-Complex in a 


single tablet. 6093160R1 

® 
Controlled-Release Iron with Vitamin C and gem 
B-Complex including Folic Acid -— 2 


Please see opposite page for Brief Summary. 







w? 


| One Filmtab® tablet a day supplies: 


. 


Controlled-Release iron 
Ferrous Sulfate, 
(equivalent to 
elemental iron—105 mg.) .. 525 mg. 


Plus High Potency Vitamin C 


Vitamin C 

(as Sodium Ascorbate) .... 500 mg. 
Plus the B-Complex 
(contains no folic acid) 
Niacingmide EPE N 30 mg. 
Calcium Pantothenate ....... 10 mg. 
Vitamin B, 

(Thiamine Mononitrate)...... 6 mg. 
Vitamin B, (Riboflavin) ........ 6 mg. 
Vitamin B, 


(Pyridoxine Hydrochloride) .. 5 mg. 
Vitamin B;4 
(Cyanocobalamin) ....... 25 mcg. 


INDICATIONS: For conditions in which 
iron deficiency occurs concomitantly 
with deficient intake or increased need 
for the B-complex vitamins (contains no 
folic acid). 


Iberet-Folic-5OO' R 


One Filmtab tablet a day supplies 
the same formula as Iberet-500 plus: 


Folic Acid .......... 800 mcg. 


INDICATIONS: In non-pregnant adults, 
for the treatment of iron deficiency and 
prevention of concomitant folic acid de- 
ficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). 
CONTRAINDICATION: Pernicious 
anemia. 


WARNINGS: Folic acid alone is im- 
proper therapy in the treatment of per- 
nicious anemia and other megaloblastic 
anemias where vitamin B,, is deficient. 


PRECAUTION: Where anemia exists, 
its nature should be established and 
underlying causes determined. Iberet- 
Folic-500 contains 800 mcg. of folic acid 
per tablet. Folic acid especially in 
doses above 1.0 mg. daily may obscure 
pernicious anemia, in that hematologic 
remission may occur while neurological 
manifestations remain progressive. 


ADVERSE REACTIONS: The likelihood 
of gastric intolerance is remote. If such 
should occur, the tablet may be taken 
after a meal. Allergic sensitization has 
been reported following both oral and 


parenteral administration of folic acid. 
6093160 


Gradumet?-Controlled-release dose 
form, Abbott. c) 
Filmtab—Film-sealed tablets, Abbott. — 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, o 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 eack 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or you 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





C] NEW SIZE (8'/" X 11") for 1975 copies 
OLD SIZE (7'/" X 107") for copies prior to 1975 í 
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BURROUGHS WELLCOME CO. MAKES ` 
CODEINE COMBINATION PRODUCTS. 


| YOU MAKE THE CHOICE. 
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PIRIN) EMPRACET 
POUND ¿CODEINE 
c CODEINE #3 


Each tablet contains: 
codeine phosphate, 30 mg (gr 72), 






#3 


EE Each tablet contains: 


codeine phosphate, 32 mg (gr 12), 
(Warning: May be habit-forming); 
aspirin, 227 mg; phenacetin, 162 mg; 
and caffeine, 32 mg. 


(Warning: May be habit-forming); 
and acetaminophen 300 mg. 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 MC 
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If you demand Zeiss quality in the hospital, 


don’t settle for less in your office. 


The Zeiss Wall Mount 


1. has a unique balancing system for unprecedented 
Stability at any point within its range, 


2. extends as far as 442 feet, 
3. folds back against the wall, 
4. has a built-in two-intensity transformer, 


5. accepts both the Zeiss Colposcope 1 and Colpo- 
scope 9. 


It puts Zeiss optics and mechanical excellence always 
within your reach, but never in your way. 


The Zeiss Colposcope 9 with 

1. a wide choice of working distances and 
magnifications, 

2. a 3-step magnification changer, 2-lens objective 
changer, and other great optional Zeiss accessories, 

3. through-the-lens illumination 

4. straight binocular tubes, 


5. combines with the Wall Mount to make the ideal 
office colposcope system. 


Nationwide Service 


Ask for more information or a demonstration. Write: Carl Zeiss, Inc., 444 Fifth Avenue, New York, N. Y. 10018. Or phone (212) 730-4400 
In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or phone (416) 449-4660. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 
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You can depend on AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 






*Indications: Based on a review of AVC by the National Academy 
of Sciences- National Research Council and/or other information, 
FDA has classified the indications as follows: 

"Probably'' effective: For the relief of symptoms of vulvovaginitis 

where isolation of the specific organism responsible (usually 

Trichomonas vaginalis, Candida albicans, or Hemophilus 
* vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 

specific agent known to be active against that microorganism 

is preferred. 

"Possibly'' effective: For the treatment of trichomoniasis, 

vulvovaginal candidiasis, and vaginitis due to Hemophilus 

vaginalis or other susceptible bacteria. 


Final classification of the less-than-effective indications requires 
further investigation. 
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Contraindications: Known sensitivity to sulfonamides. 

Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
( Merrell ) Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 4-6744 (6049) 


The treatment is singular 





Cream (aminacrine hydrochloride 0.2%, 
sulfanilamide 15.0%, allantoin 2.0%) 
Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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Each yellow tablet contains Mine erethindrone and 0.05 mg mestranol. 


Each green tablet in the 28-day regimen contains inert ingredients. 
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BETADINE 
Perineal Wash 


concentrate 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts. ..and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: m After episiotomy m After gynecologic, 
urologic and anorectal surgery m In the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped a Prior to gynecologic, obstet- 
ric and urologic examinations = During menstruation 


Convenient Kit torm: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 
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= A comprehensive new manual on LIBRARY CASES 


family planning 





This is the first single book to offer explicit and current 


information on family planning in all its aspects. It can Keep your personal copies of AMERICAN 

serve as an excellent introductory text for students JOURNAL OF OBSTETRICS AND 

and as a usetul reference for practitioners. All the GYNECOLOGY in these specially designed 

material was compiled at the Department of Obstetrics library file cases. Two files hold an entire f 

and Gynecology at the University of Pennsylvania year's issues. Designed to keep your journal 

School of Medicine. copies near at hand in your office, library, or 
home. 

Contents include: population statistics — national and Your case is heavy bookbinder's board in 

worldwide, problems of over-reproduction, family plan- a rich red Kivar cover. Files are scuff- 

ning services, the sexually active adolescent, methods resistant and washable. 

of contraception and their effects, and a detailed dis- Lettering is stamped in gold leaf and the 

cussion of abortion—historical and clinical. The some- cases make a fit companion for the most 
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for postage and handling. You may return it in 10 days, postage per case for orders outside U. S. 
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For the woman within her... 


She knows her potentials, her needs 
for fulfillment. And she asks for your 
considered judgment. Put her on 
Ovulen, an oral contraceptive thats 
ikely to succeed with her because 
its estrogen/progestogen ratio 
fulfills the need of most women. Ifs 
from Searle, where ‘the Pil began. 


Fulfills the contraceptive need 
of most women 


Ovulen 
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Actions—Ovulen® acts to prevent ovulation by inhibiting the output of gonado- 
tropins from the pituitary gland. Ovulen depresses the output of both the 
follicle-stimulatingthormone (FSH) and the luteinizing hormone (LH). 

Special note—Oral contraceptives have been marketed in the United States since 
1960. Reported pregnancy rates vary from product to product. The effectiveness of 
the sequential products appears to be somewhat lower than that of the combination 
products. Both types provide almost completely effective contraception. 

An increased risk of thrombotic, thromboembolic and cerebral vascular dis- 
ease associated with the use of hormonal contraceptives has been shown in studies 
conducted in both Great Britain and the United States.British studies have shown 
an increased risk of myocardial infarction. Other risks, such as those of elevated 
blood pressure and reduced tolerance to carbohydrates, have been reported and 
appropriate tests should be conducted to monitor these during oral contraceptive 
therapy. Liver disease has also been reported, and the physician should be alert to 
its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subpri- 
mate animal species in multiples of the human dose increases the frequency of 
some animal carcinomas. These data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens can be neither affirmed nor refuted at 
e time. oy clinical surveillance of all women taking oral contraceptives must 

e continued. 


Indication—Ovulen is indicated for oral contraception. 


Contraindications—Patients with thrombophlebitis, thromboembolic disorders, 
cerebral vascular disease, myocardial infarction or coronary thrombosis, or a past 
history of these conditions, markedly impaired liver function, known or suspected 
carcinoma of the breast, known or suspected estrogen-dependent neoplasia, un- 
diagnosed abnormal genital bleeding and known or suspected pregnancy. 
Warnings—The physician should be alert to the earliest manifestations of throm- 
botic and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders 
including hemorrhage, pulmonary embolism, retinal thrombosis, myocardial in- 
farction or coronary thrombosis. Should any of these occur or be suspected, the 
drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of 
morbidity in the United States have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism and cerebral vascular disease, 
occlusive or hemorrhagic, and the use of oral contraceptives. There have been three 
principal studies in Great Britain’? leading to these conclusions and four*® in this 
country. The estimate of the relative risk of thromboembolism in the study by 
Vessey and Doll? was about sevenfold, while studies in the United States found 
relative risks of 1.9 to 11, meaning that the users are several times as likely to 
undergo thromboembolic disease without evident cause as nonusers. 

In one British study? it was estimated that users of oral contraceptives are 3 to 
6 times more likely than nonusers to develop nonfatal myocardial infarction. In 
another British study” it was estimated that users of oral contraceptives between 
the ages of 40 and 44 were 4 to 5 times more likely to have fatal myocardial 
infarction than nonusers. Below the age of 40 the relative risk was estimated to be 2 
to 3 times as high for users as for nonusers of oral contraceptives. The annual 
estimated aggregate rate of fatal plus nonfatal myocardial infarction in the 30- to 
39-year age group is 4 per 100,000 in nonusers and 11 per 100,000 in users. In 
the 40- to 44-year age group the aggregate rates are about 22 per 100,000 and 
112 per 100,000, respectively. (These estimates are based on British vital statis- 
tics, which show acute myocardial infarction death rates 2 to 3 times less than in 
the U.S. for women in these age groups.) The reports indicate that women with 
additional risk factors (hypertension, hypercholesterolemia, diabetes, cigarette- 
smoking, etc.) have a Pa risk than the average. 

In May 1974 the Royal College of General Practitioners in England" issued an 
interim report of its continuing large-scale prospective study comparing a user 
group with a nonuser group. This study in its interim analysis states, ‘‘A statistically 
significant higher rate of reporting of cerebrovascular accidents in Takers is evi- 
dent, but the numbers are too small to justify an estimation of the degree of risk.” 
The study also reported a higher incidence of superficial and deep vein thrombosis 
in users as compared to nonusers. The Sartwell study* indicated that the risk did 
not persist after discontinuation of administration. Both the Sartwell and the Royal 
College studies indicated that the degree of risk was not associated with duration of 
treatment. In a collaborative American study** of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the relative risk 
of thrombotic stroke was 4.1 to 9.5 times greater in users than in nonusers. A 
comparable estimate for hemorrhagic stroke was 2.0. None of the American 
studies was designed to evaluate a difference between products. However, the 
Sartwell study s Pa that there might be an increased risk of thromboembolic 
disease in users of sequential products. Other retrospective studies’? have re- 
ported an increased risk of postsurgery thromboembolic complications in oral 
contraceptive users. It has been recommended that therapy be discontinued at 
least one month prior to elective surgery. 

Discontinue medication if there is gradual or sudden partial or complete loss of 
vision; proptosis or diplopia; onset or aggravation of migraine or development of 
headache of a new pattern which is recurrent, persistent or severe; papilledema; or 
any evidence of retinal vascular lesions. 

Fetal abnormalities have been reported to occur in the offspring of women who 
have taken progestogens and/or estrogens during pregnancy.'^'* The safety of 
Ovulengn pregnancy has not been demonstrated. Pregnancy should be ruled out 
before initiating or continuing the contraceptive regimen. Pregnancy should always 
be considered if withdrawal bleeding does not occur. 

A small fraction of the hormonal agents in oral contraceptives has been 
identified in the milk of mothers receiving these drugs. The long-range effect on the 
nursing infant cannot be determined at this time. 

Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, 
etc.), occasionally fatal, have been reported in women on oral contraceptives. Such 
lesions may present as an abdominal mass or with the signs and symptoms of an 
acute abdomen. These lesions should be considered if the patient has abdominal 
pain or evidence of intra-abdominal bleeding. This has been reported in short-term 
as well as long-term users of oral contraceptives. 

Retrospective case-control studies""* have reported that women who take 
estrogen replacement medication to relieve symptoms of menopause may in- 
crease their risk of developing endometrial cancer by 4.5 to 13.9 times that of 
women who do not take these drugs. The estimated relative risks increased with 
duration of exposure." 

Although endometrial carcinoma has also been reported in young women 
taking oral contraceptives, ? a statistical association has not been established. 
Precautions—A thorough history and physical examination should be performed 
before prescribing oral contraceptives and periodically during their administration 
and should include special reference to breasts and pelvic organs, includin 
Papanicolaou smears since estrogens have been known to produce tumors, some o 
them malignant, in five species of subprimate animals. Endocrine and liver function 
tests may be affected by treatment with Ovulen. Therefore, if such tests are 
abnormal in a patient taking Ovulen, it is recommended that they be repeated 
after the drug has been withdrawn for two months. Under the influence of 
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progestogen-estrogen preparations, preexisting uterine fibromyomas mayincrease Y 
in size. Because these agents may cause some degree of fluid retention, conditions 
which might be influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction, require careful observation. In breakthrough ee 
ing, and in all cases of irregular bleeding per vaginam, nonfunctional causes should 
be borne in mind. In undiagnosed bleeding per vaginam, adequate diagnostic 
measures are indicated. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if the depression recurs to a Serious 
degree. Any possible influence of prolonged Ovulen therapy on pituitary, ovarian, 
adrenal, hepatic or uterine function awaits further study. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral con- 
traceptives. The mechanism of this decrease is obscure. For this reason, diabetic 
patients should be carefully observed while receiving Ovulen therapy. The age of 
the patient constitutes no absolute limiting factor, although treatment with Ovu- 
len may mask the onset of the climacteric. The pathologist should be advised of 
Ovulen therapy when relevant specimens are submitted. Susceptible women 
may experience an increase in blood pressure following administration of con- 
traceptive steroids. Cholestatic jaundice has been reported in users of oral con- 
traceptives. If this occurs Ovulen should be discontinued. This condition is more 
likely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a history of cholestatic jaundice of pregnancy should be carefully 
observed during Ovulen therapy. 

Adverse reactions observed in patients receiving oral contraceptives—A statisti- 
cally significant association has been demonstrated between use of oral contracep- 
tives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, myocardial infarction and coro- 
nary thrombosis, and gallbladder disease. 

_ Although available evidence is suggestive of an association, such a relation- 
ship has been neither confirmed nor refuted for the following serious adverse 
reactions: neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis; hepatic 
lesions with or without intra-abdominal bleeding, and endometrial carcinoma. 

The following adverse reactions are known to occur in patients receiving oral 
contraceptives: nausea, vomiting, gastrointestinal symptoms (such as abdominal 
cramps and bloating), breakthrough bleeding, spotting, change in menstrual flow, 
amenorrhea during and after treatment, edema, chloasma or melasma, which may 
persist, breast changes (tenderness, en'argement and secretion), change in weight 
(increase or decrease), changes in cervical erosion and cervical secretions, sup- 
pression of lactation when given immediately post partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, and 
mental depression. 

Although the following adverse reactions have been reported in users of oral 
contraceptives, an association has been neither confirmed nor refuted: anovulation 
post treatment, which tends to occur more frequently in women with a history of 
menstrual disorders, premenstrual-like syndrome, changes in libido, changes in 
appetite, cystitis-like syndrome, headache, intolerance to contact lenses, nerv- 
ousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contracep- 
tives: hepatic function: increased sulfobromophthalein retention and other tests; 
coagulation tests: increase in prothrombin, Factors VII,VII|,IX, and X; decrease in 
anti-thrombin III; increase in platelet aggregability; thyroid function: increase in 
PBI and butanol extractable protein bound iodine, and decrease in T? uptake 
values; metyrapone test and pregnanediol determination. 
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Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 

All articles published in this Journal must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article 
and should conform to the style of the Cumulated Index 
Medicus, viz., name of author, article title, name of periodical, 
volume, page, and year. Authors are encouraged to limit 
references to 16, except for Communications in Brief, limited 
to 2, Current Investigation and Clinical Opinion, limited to 
6, and Current Developments for which there is no limit. 
Illustrations accompanying manuscripts should be num- 
bered, provided with suitable legends, and marked lightly 
on the back with the author's name. Authors should indicate 
on the manuscript the approximate position of tables and 
text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
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propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2% months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the Journal but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the Journal 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the Journal. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Pxice, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
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Price, $9.95. 
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IN MONILIASIS  : - 
BETADINE Microbicides 
Vaginitis Regimen 


Full Prescribing Information 


BETADINE Vaginal Gel 


(povidone-iodine) 


BETADINE Vaginal Gel (povidone-iodine) 
makes available elemental iodine in a 
form that maintains iodine’s microbicidal 
activity, yet is virtually nonirritating, 
nontoxic and is nonstaining to skin and 
natural fabrics. 


e Kills trichomonas, monilia, and other 
iodine-susceptible vaginal organisms 
responsible for specific and nonspecific 
vaginal infections. 

e Active in the presence of blood, pus, 
or vaginal secretions. 

e Virtually nonirritating to vaginal 
mucosa. 

e Nonstaining to skin, linen or clothing 
of natural fabrics; color can be washed 
off with water. 


For use in the treatment of Tricho- 
monas vaginalis vaginitis, monilial 
vaginitis and nonspecific vaginitis. 


Based on a review of this drug by the 
National Academy of Sciences— 
National Research Council and/or 
other information, FDA has classified 
the indications as follows: possibly 
effective for use in the management of 
trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific 
vaginitis. Final classification of the 
less-than-effective indications re- 
quires further investigation. 








Recommended regimen 
In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution. 
Prescribe BETADINE Vaginal Gel , 
(povidone-iodine) as follows: Insert one 
(1) applicatorful each night, followed the 
next morning by BETADINE Douche in 
its therapeutic concentration (2 table- 
spoonfuls to a quart of lukewarm water). 
This regimen is to be followed through 
the entire menstrual cycle, including the 
days of menses. If further therapy is war- 
ranted, the regimen should be continued 
through the next two cycles. The patient 
may be instructed to return for an office 
visit following two weeks of therapy. 


Precaution 
If irritation, redness or swelling develop, 
discontinue use. The rare individual with 
history of iodine sensitization should not 
use this product, pending further 
investigation. 

Recommended dosage 

One applicatorful (5 Gm.). Each five E 
grams (one applicatorful) is equivalent to 
fifty milligrams of available iodine. 
Supplied 

18 Gm. and 3 oz. tubes with applicator. 
Only on prescription. 
Purdue Frederick 
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NORWALK, CONN, 06856 A8201 171276 
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Lethal to monilia 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 


the next morning by BETADINE 





IN MONILIASIS 


Douche in therapeutic concentration 
—2 tablespoonfuls to a quart of luke- 
warm water. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 








Gentle to patients 


Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas orH. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis 


Purdue Frederick 
See adjoining page for full 
prescribing information. scsss 172376 


ADVANCED COURSE IN 
COLPOSCOPY 


A Postgraduate Course in Coloscopy and 
Management of Patients Early Cervical Neo- 
plasia will be held at the Marriott Inn, Mil- 
waukee, Wisconsin on June 24-25, 1977. 
This two day course, is designed for physi- 
cians who attended a basic course in colpos- 
copy and who already have some personal 
experiences with colposcopy. The objective 
of the course is to provide information about 
more difficult problems in colposcopy and to 
discuss new experimental types of therapy of 
cervical neoplasia. This course has been ap- 
proved for 20 cognates by The American 
College of Obstetricians and Gynecologists. 
It has also been approved for 13 hours of 
credit in Category | for the Physicians 
. Recognition Award of the American Medical 
Association. A $300.00 enrollment fee, pay- 
able to The Medical College of Wisconsin 
will include a set of teaching slides, patient 
sessions and lunch on both days. The guest 
faculty will include: Malcolm Coppleson, 
M.D., Mitchell Roy, M.D., Charles F. Dungar, 
M.D., Donard R. Ostergard, M.D. and 
William Creasman, M.D. 


For further details and registration, write 
to: Adolf Stafl, M.D., The Medical College 
of Wisconsin, 8700 West Wisconsin Avenue, 
Milwaukee, Wisconsin 53226 
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Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
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library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, or 
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Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
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Pediatric and Newborn Care Procedures - 


VIA THESE 6 AV PROGRAMS 


New procedures for newborn care are continually being developed. At 
the Health Sciences Communications Center, we are working with the 
Neonatal-Intensive Care Unit of Rainbow Babies and Children’s Hospital and 
have captured many current newborn care procedures on videotape or film. 

We now have six programs in this field, which will make your staff more 
aware and responsive through the full color medium of audiovisual materials. 


BREAST FEEDING: PRENATAL AND 
POSTPARTAL PREPARATION 


26 minutes, color 
This film is designed to guide nurses and physicians in 
instructing expectant and new mothers in the preparation and 
care of breasts for breast feeding. It is also quite effective for 


patient education in a clinical setting. In the American Journal 


of Maternal Child Nursing, Carol Nicol of Mt. Sinai Hospital 
called BREAST FEEDING Piri of the best films to date on the 
subject." Coverage includes care of the breasts, handling of the 


infant for breast feeding, and conducting the feeding process. 


Purchase: 16mm film $275.00 3/4" videocassette $175.00 
Rental: 16mm film $ 35.00 3/4" videocassette $ 30.00 


ASSESSMENT OF FETAL PRESENTATION AND 
POSITION: LEOPOLD'S MANEUVERS 


9 minutes, color 


The assessment of fetal presentation and position in the 
fundus is an important aspect of pre-delivery care. This 
program provides comprehensive instruction through demon- 
stration of the four maneuvers of abdominal palpation. 


Purchase: 16mm film $125.00 3/4" videocassette $90.00 
Rental: 16mm film $ 25.00 3/4" videocassette $20.00 


THE NEUROLOGICAL EVALUATION OF THE 
MATURITY OF NEWBORN INFANTS 


Demonstrated by Claudine Amiel-Tison, M.D., University of 
Paris 


32 minutes, color 


Because of its complexity and detail, the neonatal neuro- 
logical examination has been a difficult subject to teach. This 
program has been designed for, and proven effective in 
teaching the Tison method to practitioners, house officers, 
nurses and students. The demonstration includes the examina- 
tion of a full term newborn infant, and four neonates ranging in 
gestational age from thirty to thirty-eight weeks. Viewer 
participation is encouraged through the use of the Amiel-Tison 
charts which are sent with each film. 


Purchase: 16mm film $270.00 3/4" videocassette $135.00 
Rental: 16mm film $ 35.00 3/4" videocassette $ 30.00 


ETHAN HAS AN OPERATION 


16 minutes, color 


This program was filmed at University Hospitals in 
Cleveland during the hospitalization of a seven-year-old boy for 
a hernia operation. Although designed primarily to reduce 
anxiety in children about to undergo surgery, it is also very 
useful in instructing hospital personnel on child care. The child 
himself narrates the feelings and fears he has at each stage; 
thus it speaks in the child's own language. 


Purchase: 16mm film $150.00 3/4" videocassette $95.00 
Rental: 16mm film $ 30.00 3/4" viedocassette $25.00 


THE USE OF NASAL CPAP 


Consultant: Marshall H. Klaus, M.D., Director, Newborn and 
Intensive Care Unit, University Hospitals 


21 minutes, color 


In this film - viewed by over 900 hospital staffs - Dr. John 
Kattwinkel describes the detailed technique for administering 
nasal continuous positive airway pressure to the infant with 
respiratory distress syndrome. In addition to demonstrating the 
use of the nasal CPAP device (which he invented) Dr. 
Kattwinkel reviews the background and indications for CPAP 
and discusses general basic treatment of the infant with RDS. 


Purchase: 16mm film $195.00 3/4” videocassette $95.00 
Rental: 16mm film $ 35.00 3/4" videocassette $25.00 


THE DUBOWITZ ASSESSMENT OF NEWBORN 
GESTATIONAL AGE 
Consultant: Marshall H. Klaus, M.D. 
44 minutes, color 

This new method of assessing gestational age is composed 
of both a neurological evaluation and physical evaluation. It is 
an effective method of assessment and is easily learned. 
Included in the demonstration is the examination and scoring, 
and a complete examination of a term baby and two preterm 
infants of 30 and 36 weeks gestation. The program demon- 
strates how an individual sign may be similar at different ages 
and therefore unreliable in itself, yet the total score will 
accurately reflect the gestational age. 


Purchase: 16mm film $350.00 3/4” videocassette $175.00 
Rental: 16mm film $ 35.00 3/4" videocassette $ 25.00 


ORDER ANY 3 RENTALS OF VIDEOCASSETTE PROGRAMS, AND DEDUCT $5.00 FROM RENTAL 


PRICE OF EACH, A SAVING OF UP TO $40 OVER THE 16mm PRICE. 


Paseo SS a UP ON ND un op rM Te ee eS m UR i oe 


After viewing the programs, if 


handling charges on purchases. 
Shipping and handling charges 
will be added to all orders outside 
Continental U.S.A. 


Dates Desired: 1. 


Organization 


3 HEALTH SCIENCES COMMUNICATIONS CENTER E 
CASE WESTERN RESERVE UNIVERSITY ROOM WA-7512 


you with to add them to your B UNIVERSITY CIRCLE, CLEVELAND, OHIO 44106 FORMAT E 
permanent library the rental fees § ; i 
will be deducted from the pur- Please enter my order for the following programs: 16mm Videocassette Rent Sale Price 
chase price. All rentals are for one 4 ALL RENTALS FOR 1 WEEK. 
n I S POEM ' 
| | Er 3 
All prepaid orders in the Dates Desired: 1. 2. i 
Continental United States will be B N E [^] n3 
shipped FOB destination. A $5.00 § 2. ne 
shipping and handling charge will i Dates Desired: 1. 2 E 
.be added to all other rental [4 E # | | 
orders. We pay all shipping and es ae 
3 
i 
L] 


Person Ordering 
Street Address 
Į City 

B Phone No. 


HEALTH SCIENCES 
COMMUNICATIONS CENTER 
Case Western Reserve University 
University Circle 
Cleveland, Ohio 44106 


State 


MENDA 0 TOTAL PRICE $ b 

K 

Title ~ 

k 

Zip a 

b SLi i eo ^ ^ Busphasa ONERE cro LIT oe ae Toe . § 

i RESERVE YOUR RENTAL CHOICES EARLY TO AVOID DISAPPOINTMENT.: e» um em um um um um all 


A clinical evaluation of the 


American Journal of Obstetrics and Gynécology 


volume 127 "number 1 January 1, 1977 


OBSTETRICS . 





‘roll-over test”? 


for pregnancy-induced hypertension 


JOHN P. GUSDON, Jr., M.D. 
STEPHEN G. ANDERSON, M.D. 
W. JOSEPH MAY, M.D. 


Winston-Salem, North Carolina 


A study of the capability of the roll-over test to predict pregnancy-induced hypertension 
was undertaken using our private patients. Sixty primigravid and 60 multigravid 
patients were studied between the twenty-eighth and thirty-second week of gestation. These 
patients were chosen at random by one of our two nurses who conducted all these studies. 
All results were recorded but were not available to the physicians. Eighteen months later, 
after all study patients had delivered, the hospital charts and the patients’ office records 
were evaluated to determine if pregnancy-induced hypertension had occurred. In 
primigravid patients a positive test accurately predicted thé tater development of 
pregnancy-induced hypertension only 50 per cent of the time while a negative test 
accurately predicted that it would not develop 93 per cent of the time. In multigravid 
patients, only 25 per cent of the patients who had positive tests later developed 
hypertension. The negative test in multigravid patients was accurate 94 per cent of the 


time. (AM. J. OBSTET. Gynecot. 127: 1, 1977.) 


THE DISEASE of pre-eclampsia and eclampsia is one 


of the most common serious complications'of preg-: 


nancy. It occurs most frequently among the medically 
indigent and socioeconomically deprived groups. With 
scrupulous medical care, the incidence is rarely less 
than 2 to 2.5 per cerit of delivered patients, whereas 


among those receiving little or no prenatal care, the 
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incidence is 8 to 19 per cent.! Although the precise 
etiology has not been established, clinical methods for 
treatment are widely used and have been of significant 
value.! Treatment would be of even greater value if 
we could predict which patients would develop pre- 
eclampsia. We would then be more able to develop 
methods and techniques which would be effective in, 
the prevention of the disease. | 

Gant, and his associates? reported an effective 
method of predicting the development of pregnancy- 
induced hypertension. By testing between the twenty- 
eighth and thirty-second week of gestation, they were 
able to clearly distinguish between women who would 
later develop hypertension and those who would re- 


Ej 


2 Gusdon, Anderson, and May 


Table I. The relationship between a positive or 
negative roll-over test upon the later development 
of pregnancy-induced hypertension 












Total 
No. 
tested 






No. developing 
pregnancy-meluced 
hypertension 


Accuracy 


% 






Primigravid 60 
Positive 20 10 50 
Negative 40 B 93 
Multigravid 60 
Positive 12 3 25 
Negative 48 . 9 94 


main normal. Their method of identifying patients 
who would develop hypertension in the third trimester 
of pregnancy was based upon the difference in the 
response of these patients to an infusion of angiotensin 
II. Patients requiring more than 8 ng. per kilogram per 
minute infusion of angiotensin II to elicit a pressor 
response of 20 mm. Hg in diastolic pressure on one or 
more tests done between the twenty-eighth and thirty- 
second week of pregnancy remained normotensive. 
During that same period of time in pregnancy, con- 
versely, 90 per cent of those patients requiring less 
than 8 ng. per kilogram per minute infusion, on at least 
one occasion, to induce a pressor response of 20 
mm. Hg in diastolic pressure, developed pregnancy- 
induced hypertension. However, the achievement of 
effective use of this type of test on a widespread basis 
was obviated by the high degree of sophistication of 
both equipment and personnel necessary for its con- 
duct. Fortuitously, it was noted by Dr. R. J. Worley, in 
the process of conducting angiotensin II infusion tests, 
that a patient who was moved. from a position in which 
she was lying on her side to one on her back, developed 
a sudden rise in her blood pressure. This observation 
than led to the study of and development of the "roll- 
over" test. Gant and his associates,” using this clinical 
method of predicüng which patient would develop 
pregnancy-induced hypertension, were able to achieve 
93 per cent accuracy in determining which primi- 
gravidas would develop hypertension and 91 per cent 
accuracy in predicting which would not. 

The present study was undertaken in an effort to 
confirm the use and accuracy of the roll-over test. 


Materials and methods 


Patients. Normal primigravid or multigravid women 
between 28 and 32 weeks of gestation were chosen at 
random from among our private patients at the private 
diagnostic clinics of the Bowman Gray School of 
Medicine of Wake Forest University. None of the 
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women included in the study had a past history of 
renal disease or hypertension. The patients who were 
studied were chosen at random, according to that 
criterion as well as the availability of time for testing, by 
our two nurses in the private clinic. Routine prenatal 
care including weight, urine testing, fetal heart assess- 
ment, and measurement óf uterine growth was con- 
ducted at appropriate intervals. The methods used to 
conduct the study were those described by Gant and his 
associates.? 

At the time of study, each patient was placed into a 
left lateral recumbent position, and blood pressures 
were measured by our nurses. The systolic and dia- 
stolic blood pressures were taken and recorded at 5 
minute intervals until a constant baseline diastolic 
blood pressure had been established. In no instance 
did they turn the patient onto her back in less than 15 
minutes. When the diastolic pressure became constant, 
and the patient had been in the left lateral recumbent 
position for at least 15 minutes, she was turned to the 
supine position and the blood pressure was measured 
immediately and again 5 minutes later while the pa- 


. tient was still supine. If the diastolic blood pressure 


increased 20 mm. Hg, the test was considered positive. 
Permanent records of these tests were kept by the 
nurses, and the results of the tests did not influence our 
care of the patients. | 

At the end of 18 montbs, the study was completed by 
obtaining the names and results on each patient on 
whom a "roll-over" test had been performed. The 
complete obstetric and hospital charts on these patients 
were then analyzed to determine ii the patient de- 
veloped hypertension, pre-eclampsia or eclampsia. For 
the purposes of this study, hypertension was defined as 


. an increase in the blood pressure to at least 140 systolic 


over 90 diastolic, or a 20 mm. Hg rise greater than seen 
at any other time in the pregnancy. 


Results 


Sixty multigravid and 60 primigravid patients were 
studied with the roll-over test. One hundred and 
twenty tests were performed between the twenty- 
eighth and thirty-second week of gestation (Table I). 
These tests each required from 80 to 45 minutes of a 
nurse's time. Among primigravida patients, 20 patients 
had a positive test, and 10 developed hypertension 


later in pregnancy. The false positive rate in primi- . 


gravida patients was 50 per cent. However, a negative 
test in this group was more accurate, since only three 
out of 40 (7 per cent) developed hypertension. In mul- 
tigravid patients, the positive test was even less accu- 
rate. Only three out of 12 (25 per cent) of the positive 
patients later developed hypertension. A negative test 
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"in this group, however, was a reasonably accurate ind-- 
cator that the patients would not develop hypertension 
later in pregnancy. Only three of 48 patients who had a 
negative test later developed pregnancy-induced hy- 
pertension. The total number of correct predictions 
among 60 primigravid patients was 47 (78 per centi. 
Among the multigravid patients we were able to cor- 
rectly predict that pregnancy-induced hypertension 
would or would not develop 90 per cent of the time. 
However, in this latter group, nine of the 12 women 
(75 per cent) with positive tests did not develo» 
pregnancy-induced hypertension. The over-all accu- 
racy of prediction among the mukigravid patients is 
the result of the true negatives. Only three of 48 pa- 
tients (6 per cent) who had negative tests later de- 
veloped hypertension. 


Comment 


There is a definite need for an accurate method 
of predicting which patients will develop pregnancy- 
induced hypertension. In our experience, the roll-over 
test has been found to have a number of limitations. 
The false positive rate is high, particularly in the mul- 
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tigravid patients. A negative test in this group, how- 
ever, did prove to be a reasonably good indication that 
pregnancy-induced hypertension would not develop 
later in pregnancy. The amount of time expended by a 
nurse in a private practice situation does not seem to 
have been warranted, retrospectively. The risk in our 
private patients in a medical school environment might 
be greater than that which would exist outside a refer- 
ral center. However, the population which we have 
studied must be considered to be a lower risk group 
than the patients seen in our high-risk clinic or those 
studied by Gant and his associates” ? or the staff clinics 
in which the patients are derived from a lower 
socioeconomic group. Perhaps in groups of patients, 
from a lower socioeconomic stratum, it would be possi- 
ble to achieve a more significant level of prediction. A 
potential source of error in this study is the subjective, 
acoustic evaluation of blood pressures which we have 
used. A further evaluation of this test will be underta- 
ken in patients from a lower socioeconomic group 
using an arteriosonde.* 


*Hoffmann-La Roche Inc., Roche Medical Electronics Divi- 
sion, Cranbury, New Jersey 08512. 
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Intravascular volume determinations and fetal 


outcome in hypertensive diseases of pregnancy 


ERNEST C. SOFFRONOFF, M.D. 
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Philadelphia, Pennsylvania 


With the Evans blue technique, 178 plasma volume, blood volume, and red cell volume 
determinations were studied in 51 hypertensive and 35 normotensive gravidas. 
Hypertensive pregnancies were classified according to the American Committee on 
Maternal Welfare schema. A large range and overlap in plasma and blood volume 
determinations was found, but mean values in patients with hypertensive disease were 
significantly depressed when. compared with normotensive gravidas. A decrease in ved cell 
mass was observed only in the severe hypertensive group of women. In general, those 
hypertensive patients with plasma and blood volume determinations approaching those of 
the normotensive control patients were associated with a favorable maternal and fetal 
outcome. Extreme hypovolemia occurred in most pregnancies associated with severe 
hypertensive disease and evidence of uteroplacental insufficiency. (AM. J. 


OBSTET. GYNECOL. 127: 4, 1977.) 


RECENT INVESTIGATIONS have indicated that in- 
travascular changes in both plasma and red blood cell 
volume may be important in the pathogenesis of pre- 
eclampsia. Low central venous pressure (CVP) mea- 
surements have been observed in pre-eclamptic wo- 
men,” suggesting a shocklike state; plasma volumes 


11, 15 even 


have been reported to be decreased,” > © 
before the appearance of clinical signs of toxemia of 
pregnancy.’ It has been postulated that such a 
hypovolemic state may result in the increased sodium 
retention, generalized vasoconstriction, hypertension, 
and intravascular coagulation associated with this con- 
dition.” 1% 71 

The role of red cell mass in the pathophysiology of 
pre-eclampsia has not been clearly defined and review 


Òf the literature reveals conflicting data. A correlation 


From the Department of Obsietrics and Gynecology, 
Pennsylvania Hospital and University of Pennsylvania 
School of Medicine. 


S. Leon Israel Prize Paper. Presented at the Obstetrical 
Society of Philadelphia, May 1, 1975. 

Received for publication July 11, 1975. 

Accepted May 19, 1976. 

Reprint requests: Ernest C. Soffronoff, M.D., Princeton 
Medical Group, Medical Arts Building-Suite B, 


Witherspoon and Franklin Sts., Princeton, New Jersey 
08540. 


` 


Table I. Summary of groups studied 


: No. of No. of No. of 
Group patients tests determinations 





Normotensive 29 47 40 
nullipara )J 

Normotensive 12 23 23 
multipara 

Chronic 10 25 13 
hypertension 

Transient 24 51 36 
hypertension l 

Mild 8 |. l3 lI 
pre-eclampsia — . 

Severe 9 .19 ll 
hypertensive 
disease* 
Totals 86 178 134 


*Seven patients with severe pre-eclampsia and two with 
chronic hypertension with superimposed pre-eclampsia. 


between iron-deficiency anemia and the occurrence of 
pre-eclampsia and eclampsia has been reported.” 
Grieve” found a low incidence of toxemia in patients 
with a hemoglobin greater than 12.0 Gm. per cent at 
the thirty-eighth week of pregnancy. Harrison,” how- 
ever, found no increase in the incidence of pre- 
eclampsia among severely anemic gravidas. Liley’ and 
Bletka and associates! reported no difference in red 
cell volume when patients with toxemia of pregnancy 


* 
* 
* 
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Table II. Tabulation of groups studied 


Group 

Normotensive 2,057t + 183 
nullipara (control) ` 

Normotensive 2,186 + 273 
multipara 

Chronic 1,844 + 154 
hypertension - 

Transient 1,921 + 244 
hypertension 

Mild i 1,776 + 340 
pre-eclampsia l 

Severe 1,500 + 183 


hypertensive disease 


*. 
.f * 
r 


Intravascular volume determinations in hypertensive diseases 5 


oe IM of BSA Dn c.c. ÍM.* of BSA Pe c.c.1M.? of BSA p 


— 


0.05 
0.001 
0.01 
0.001 


0.001 


LI 
` 


Blood oline 


1,031 + 146 - E 3,088 + 274 = 
1,105 + 120 _ 0.05 3,291 + 348 0.02 
1,011 + 103 N.S.t 2,855 + 222 0.01 
969+ 163 NS 2890 +359 0.01 
1,061 + 130 N.S. 2,837 + 443 0.05 
891+ 73 0.00 2,391 + 219 0.001 





*Two-tailed t test. 
tMean + S.D. 
Not significant. 


were compared with control groups. However, in these 
studies the pre-eclamptic patients were not classified as 
to the severity of their condition. | 

. In an effort to evaluate these observations, intravas- 
cular plasma and red cell volumes were measured se- 
rially in a group of hypertensive and normotensive 
gravidas. 


Materials and methods - 


The patients studied consisted of 51 hypertensive, 
23 normotensive nulliparous, and 12 normotensive 
multiparous patients who were followed in the preratal 
clinic at Pennsylvania Hospital. Plasma volume deter- 
minations using the Evans blue dye method were per- 
formed at least once during the last 12 weeks of preg- 
nancy. l 


The following standard accepted formulas" were 


used to calculate plasma volume, blood volume, and 


red blood cell volume: 


optical density of standard 


optical density of test plasma 
X volume of dye injected x 500 
plasma volume 
1-(Het./100 x 0.95 x 0.90) 
(8) Red blood cell volume = blood volume — plasma volume. 


(1) Plasma volume = 


(2) Blcod volume = 


The plasma volume was derived by dividing the optical 
density of a standard concentration of the dye solution 
by the optical density óf the patient's plasma. This ratio 
was multiplied by the volume of dye injected and 
a factor of 500 which corrected for the dilution of 
the dye in the standard. The blood volume was then 
calculated by dividing the plasma volume by 1 minus 
the patient's venous hematocrit multiplied by the factor 
0.95, thereby correcting for trapped plasma during 
centrifugation, and then by 0.90 which is the body 


hematocrit/venous hematocrit ratio. Red blood cell 


volume was determined by SHDITAGHHE the plasma vol- 
ume from the blood volume. | 
The Evans blue plasma volume technique consisted 
of first obtaining 20 c.c. of venous blood. The diluted 
dye solution, prepared by mixing 5 c.c. of Evans blue 
dye with 10 c.c. of normal saline, was then infused over 
30 seconds through an 18.5 gauge Bard-a-Cath into a 
large antecubital vein. The syringe containing the dye 
solution was flushed with blood just prior to removal of 
the catheter. Ten to 15 minutes later, 10 c.c. of blood 
was drawn from an antecubital vein in the opposite 
arm. Blood specimens were collected in heparinized 
test tubes and refrigerated prior to laboratory testing. 
Care was taken to eliminate possible sources of error. 
This included repeated rinsing of the Evans blue dye 
vial during preparation of the diluted solution and test- 
ing patients in the lateral recumbent position with in- 
structions to turn from side to side every 8 to 5 mi- 
nutes. Also, each test was run twice in the laboratory 


and the results were averaged. Patients were elimi- 


nated from the study who had tests performed while 
intravenous fluids were being administered or when 
there was extravasation of dye into the antecubital foga. 
None of the patients received diuretics for treatment of 
their hypertension. 

The hypertensive diseases were classified according 
to the scheme proposed by the American Committee 
on Maternal Welfare. The only exception to this clas- 
sification was that patients diagnosed as having pre- 
eclampsia needed to demonstrate both proteinuria and 
hypertension, with weight gain and edema being disre- 
garded' since they are less objective criteria. Patients 
were followed for 6 weeks post partum and were then 
classified in,the appropriate group. 


- 
r 
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Table III. Poor. fetal outcome 












Patient Diagnosis Parity 





M. O. Severe pre-eclampsia 17 Nullip. 
I. R. Severe pre-eclampsia 33 Nullip. 
D. P Mild pre-eclampsia 17 . Nullip. 
J-B Mild pre-eclampsia 20 GP, 
A.P Severe pre-eclampsia 36 ‘GsP3Ab, 
superimposed on 
chronic 
hypertension 
B. K. Severe pre-eclampsia 25°  Nullip. 
superimposed on 
chronic 
hypertension 
A.E Severe pre-eclampsia 24 Nullip. 






Weeks” 


37 
37 


39 
3215 
35 
38 


37 


24 
30 
37 


34 
36 


33 
34 


*Week of gestation when plasma volume test was performed. 


Week of gestation when 24 hour urine collection was obtained. 


iCentral venous pressure. 
§Oxytocin challenge test. 


Control patients were followed prospectively with 
tests being performed between the twenty-eighth and 
thirty-second week of pregnancy and repeated again 
after 35 weeks. Only women who remained normoten- 
sive throughout pregnancy were considered as control 
patients. l 

* The fetal outcome was reviewed for evidence of 
uteroplacental insufficiency as indicated by any one of 
the following criteria: persistent late fetal cardiac de- 
celerations during labor, a positive oxytocin challenge 
test (OCT), low sequential 24 hour urinary estriol de- 
terminations, or evidence of intrauterine growth re- 
tardation. Patients with abruptio placenta, meconium 
staining of the amniotic fluid, and other conditions as- 
sociated with uteroplacental insufficiency, such as dia- 
betes mellitus or post-date pregnancies, were not in- 
cluded. 
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Blood 
volume 
(c.c. I M.? of BSA) 


Red cell 
volume 


(c.c./M.? of BSA) 


Plasma 


volume 
(c.c./M.? of BSA) 















1,518 2,422 904 
' 1,569 2,499 930 
1,384 2,247 863 
1,358 2.204 846 
1,520 2,544 1024 
1,611 2,615 1004 
1,589 2,502 913 
1,399 2,318 919 
1,350 2,200 050 
1,496 2,391 895 
1,452 2,320 868 
1,474 2,302 918 
1,482 2,482 1000 
1,218 2,055 837 
Results 


A total of 178 plasma volume tests were performed 
on 86 prenatal patients. Tests obtained during the first 
34 weeks of pregnancy and those 35 weeks and beyond 
were averaged and represent the 134 determinations 
that were used for statistical analysis. This was done so 
that the results for.an individual who had multiple tests 
would not unduly influence the data. 

Table I summarizes the number of patients in each. 
group and the number of tests and determinations per 
group. Each group of patients was analyzed for plasma 
volume, blood volume and red blood cell volume, ex- 
pressed per m* of BSA. Two patients diagnosed as 
having chronic hypertension with superimposed pre- 
eclampsia, whose mean values were not significantly dif- 
ferent from seven severe pre-eclampsia patients, were in- 
cluded in the group with severe hypertensive disease. 
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24-hour 
urinary 
estriol/ 

creatinine 


(mg.) Outcome 





9/0.72 (85)t — 
4.1/0.46 (36) 


5 pound, 6 ounce male, by cesar- 
ean section for fetal bradycardia, 
late decelerations to 110 per 
minute and loss of beat-to- 
beat variability, CVP 0 to 
+1 cm. HO 


2 pound, 11 ounce male still- 
born at 34 wk. 


5 pound, 14 ounce normal term 
female by cesarean section. 
CVP = -2 to —3 cm. H:O 


6 pound, 6 ounce male, Apgar 7 
at 5 min., 10 per cent 
abruptio placentae 


4.2/1.51 (32) — 


11.8/1.82 (37) Positive 
7.6/1.45 (38) — (38) 


5.8/1.9 (37) = 


3 pound, 13 ounce female, se- 
verely dysmature, via cesarean 
section following positive OCT 
with fetal heart rate from decel- 
erations 60 to 80 per minute. 
Proteinuria 3+. 


8.4/1.7 (35) Positive 
5.1/1.5 (87) — (88) 
4.4/1.2 (38) 


7.3/1.06 (35) 
4.1/1.02 (36) 


Negative 4 pound, 8 ounce premature 

(35 and female, spontaneous 
36) delivery following elective 
induction. Proteinuria 2+. 


3.8/1.07 (83) Negative 4 pound, 3 ounce premature 
(33) male, via cesarean section 
Negative for severe pre-eclampsia 


(34) 


7.0/1.37 (34) 





Table II tabulates the average plasma volume. red 
cell volume, and blood volume achieved by the various 
groups under study. The mean plasma volume per 
square meter of BSA for the normotensive nulliparous 
group was 2,057 c.c. per square meter with a standard 
deviation of 183 c.c. The normotensive multiparous 
group had a mean plasma volume of 2,186 c.c. per 
square meter, which was significantly greater when 
compared with the nulliparous gravida (p < 2.05). 
Since the normotensive nulliparous patients had a 
smaller mean plasma volume, and because they were at 
greater risk! for developing pre-eclampsia (79 per 
cent were less than 19 years of age). all comparisons 
for statistical analysis were made using this group as 
the control. Review of the data reveals that patients 
with severe pre-eclampsia (two with pre-eclampsia 
superimposed on chronic hypertension) had a mar- 
kedly depressed mean plasma volume of 1,500 c.c. per 
square meter which, compared with the nulliparous 
control value of 2,057 c.c. per square meter, is sig- 
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nificant (p < 0.001). The group of patients with 
chronic hypertension had a mean plasma volume of 
1,844 c.c. per square meter and women with mild pre- 
eclampsia 1,776 c.c. per square meter, the degree of 
significance also being less than 0.001. The transient 
hypertension group was also volume depleted com- 
pared with the nulliparous control patients (p « 0.01). 

The blood volumes per square meter of BSA pre- 
sented in Table II reveal that the normotensive nul- 
liparous control group had a mean value of 3,088 c.c. 
per square meter with a standard deviation of 274 c.c. 
The large volume deficit of the patients with severe 
pre-eclampsia is apparent, with the mean value of 
2,391 c.c. per square meter being 700 c.c. less than the 
value of the control group and significant (p « 0.001). 
The normotensive multiparous group of patients had a 
mean blood volume of 3,291 c.c. per square meter, the 
significance being p « 0.02 when compared with the 
nulliparous control group. This value was 900 c.c. 
greater than 2,391 c.c. per square meter value of the 
group with severe pre-eclampsia. The patients with 
chronic hypertension and transient hypertension had 
mean blood volumes of 2,855 and 2,890 c.c. per square 
meter, respectively. These values were significant, 
p «0.01. The group with mild pre-eclampsia had a 
mean blood volume of 2,837 c.c. per square meter, 
which was significantly different from the control 
group (p « 0.05). 

The red blood cell volume per square meter of BSA 
is also tabulated in Table II. The normotensive nul- 
liparous patients had a mean value of 1,031 c.c. per 
square meter with a standard deviauon of 146 c.c. The 
normotensive multiparous patients had a mean red 
cell volume of 1,105 c.c. per square meter, which was 
greater than the mean for the nulliparous group 
(p « 0.05). The values for the chronic hypertension, 
transient hypertension, and mild pre-eclampsia groups 
(1,011, 969, and 1,061 c.c. per square meter, respec- 
tively) were not significantly different from the control 
group. The mean red cell volume of the group of 
pauents with severe pre-eclampsia averaged 891 c.c. 
per square meter, the difference being significant 
(p< 0.001) when compared with the normotensive 
nulliparous group. 

Thirty-five of the 51 patients with hypertensive dis- 
ease had one or more 24 hour urinary estriol determi- 
nations, and 17 women underwent OCT. Table III lists 
those seven patients with poor fetal outcome as previ- 
ously defined in *Materials and methods." Three of 
these women had severe pre-eclampsia, two pre- 
eclampsia superimposed on chronic hypertension, and 
two mild pre-eclampsia. Two patients delivered infants 
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grossly affected by uteroplacental insufficiency. The 
first of these patients, A. P., was an elderly multipara 
with chronic hypertension who was followed from her 
twenty-fourth week of gestation. Serial blood volumes 
were significantly depressed prior to development of 
superimposed pre-eclampsia. A positive OCT at 38 
weeks was followed by delivery of a severely dysmature 
infant. The second patient of interest, I. R., a 33-year- 
old nullipara, was hospitalized at 32 weeks for severe 
pre-eclampsia. and treated with antihypertensive 
agents, phenobarbital, and bed rest. Two blood volume 
determinations were extremely depressed. Since her 
condition improved clinically, she was discharged from 
the hospital. Unfortunately, a diagnosis of intrauterine 
fetal death was made on her return visit 3 days later. In 
the other five pregnancies, also compromised by sig- 
nificant hypovolemia, there was evidence to suggest 
that the fetuses were in jeopardy by low 24 hour uri- 
nary estriol determinations or positive OCT. 


Comment 


The results of this study support the previous re- 
ports that hypertensive disease in pregnancy is a condi- 
tion associated with depletion of the intravascular 
plasma and blood volume." >+ %17 The deficit in those 
patients with severe pre-eclampsia or chronic hyper- 
tension with superimposed pre-eclampsia was extreme, 
averaging 75 per cent of normotensive nulliparous 
women (Table II). Patients with chronic hypertension, 
transient hypertension, and mild pre-eclampsia were 
also significantly volume depleted, but less so than the 
severely hypertensive patients. Most significantly, those 
pregnant hypertensive women that achieved and main- 
tained a larger degree of blood volume expansion were 
least likely to develop severe hypertensive disease. The 
multiparous group of control patients had the largest 
volumes of any of the groups under study. Greater 
gains in plasma volumes by multiparas than nulliparas 
have been found in previous investigations.” If uterine 
ischemia is the cause of pre-eclampsia,” 19: 19:15 perhaps 
multiparous patients are protected against its de- 
velopment by this large expansion of intravascular vol- 
ume. l 

A previous study by Bletka and associates! indicates 
that at 26 weeks of gestation normotensive patients 
who eventually developed pre-eclampsia already had a 
significantly lower circulating plasma volume and 
suggested that these findings may serve as an "early 
indicator" and help in the prevention of the disease. 
However, if the marked volume deficit associated with 
severe hypertensive disease occurs only after the onset 
of clinical signs, plasma, and blood volume determina- 
tions could not be used as a predictive test. A report by 
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Gant and associates" indicates that pregnancies at risk 
for developing pregnancy-induced hypertension may 
be identified by a "positive supine pressor response." 
Serial blood volume studies in these gravidas may heip 
to determine whether hypovolemia precedes clinica; 
manifestations, as postulated in the uterine ischemia 
theory of toxemia of pregnancy." 1% 13 1e 

Arias” found that classification of chronic hyperten- 
sion during pregnancy according to the American 
Committee on Maternal Welfare classification or ac- 
cording to severity of the hypertension was of no value 
in identifying the mothers at risk of delivering in- 
trauterine growth-retarded infants. However, failure 
in achieving a blood volume expansion of at least 60 
c.c. per kilogram clearly identified those pregnancies 
leading to growth retardation and fetal death. In this 
study, those patients identified as having a poor feta! 
outcome (Table III) were also markedly volume de- 
pleted, regardless of the hypertensive classification of 
the mother. 

According to Chesley,‘ all but one investigator have 
found essentially normal volumes of red cells in women 
with pre-eclampsia or eclampsia. In normal pregnancy 
the red cell volume gradually increases to term by 20 to 
38 per cent.? Rovinsky and Jaffin® found a red blood 
cell volume of 870 c.c. pér square meter of BSA in their 
nonpregnant controls and a mean of 1,130 c.c. per 
square meter at 29 to 32 weeks of gestation and 1,140 
c.c. per square meter in pregnancies at 33 to 36 weeks, 
an increase of approximately 30 per cent. The mean 
red cell mass measured 1,031 c.c. per square meter in 
our normotensive nulliparous control group and 1,105 
c.c. per square meter in the normotensive multiparous 
group. The week of gestation when the determinations 
were performed averaged 33.2 + 3.5 and 33.3 + 2.9 
(mean + S.D.), respectively. The red cell mass of the 
nulliparas was 16 per cent (p < 0.001) and that of the 
multiparas was 24 per cent greater than the 891 c.c. per 
square meter value of the group of patients with severe 
hypertensive disease, who averaged 34.8 + 3.2 weeks 
gestation when determinations were performed. Since 
a deficit occurred. only in this severely ill group, 
perhaps some of these patients were compromised in 
their oxygen-carrying capacity. Direct measurement of 
this parameter would clarify the significance of this ob- 
servation. 

Conclusion 


¢ 


In this study of 178 plasma volume tests performed 
on 86 women during pregnancy, a significant deficit in 
intravascular plasma and blood volumes has been de- 
monstrated in patiénts with hypertensive disease com- 
pared with normotensive pregnant women. In general, 
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the hypovolemia was greatest in the group with severe 


pre-eclampsia and chronic hypertension with super- - 


imposed pre-eclampsia. Correlation with fetal out- 
come revealed an increased risk for uteroplacental 
insufficiency in pregnancies exhibiting profound vol- 
ume depletion. The observation that hypertensive pa- 


tients who generated larger blood volumes seemed to | 
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be protected against development of severe disease and - 
the associated risks to the fetus may be significant in the 


‘ management of these pregnancies. 


. The author gratefully acknowledges the direction 
and advice of Dr. Edward E. Wallach in preparing this 
manuscript. | 
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Plasma human placental lactogen, oxytocinase, and — . 
placental phosphatase in normal and toxemic pregnancies 
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A total of 625 serum samples were drawn from 400 normal dud 225 hypertensive | 
toxemic pregnant women. Each sample was simultaneously assayed for its human 
placental lactogen (HPL), oxytocinase (O), and placental phosphatase (PP) . 
concentration. In addition, accurate placental and infant birth weights were determined 
in those cases where the serum sample was obtained within 14 days of delivery. The ' 
results showed a significant rise and correlation of each of the three proteins with ` i 
increasing weeks of gestation. Although the infant birth weight was unrelated to the 
serum level of the three proteins, both the HPL and O.concentrations were significantly. 
correlated with the placental weight in the normal pregnancies. In both types of 
pregnancies, the concentration of O was significantly related to that of PP and this was 
also true for HPL and O and HPL and PP. In all instances O was more strongly ` 
related than PP. In the toxemic pregnancies there was a higher O and lower PP level 
than in normal gestations. These data suggest that placental enzyme measurements, 
especially O, could be clinically helpful in monitoring EENES d d 

(AM. J. OBSTET. GYNECOL. 127: 10, 1977.) ` 


THERE HAS recently been a growing concern about the basic data with which to develop more sensitive and 
the astoundingly high perinatal mortality rates which specific tests. A significant clinical advance could also 
exist in America and throughout the world. The goals . be made if some of the less specific existing tests be- 
of several large organizations have now been set to re- - come simplified and could then be routinely applied to 
duce this significantly during the next decade.’ In all pregnant women for screening purposes. A placen- 
order to achieve these goals, many research fronts are tal hormone, human placental lactogen (HPL), has 
being rapidly developed. One area of i investigation has been shown to reflect the functional status of the 


been the biochemical assessment of the pregnancy with ~ placenta. and thus be clinically useful in identifying and 


new and improved fetal-placental function tests. New managing certain high-risk pregnancies.” These data 
information about the intrauterine unit may provide suggested that other placental proteins such as en- 


zymes, might also be easily measured and found to be 
useful. The purpose of the present study was to simul- 
taneously determine the content of HPL and two pla- 


From the Department of Obstetrics and Gynecology, 
University of Florida College of Medicine (Dr. Spéllacy), 


and The Research Laboratory, Elkhart General Hospital, cental enzymes (oxytocinase (O) and placental phos- 
(Drs. Usategui-Gomez and Fernandez-deCastro). — phatase (PP) in random blood samples taken from 
These studies were supported by a grant from The normal and high- -risk pregnant women to determine 


Bes e UNE ee eee whether a significant agreement of patterns existed be- 
from the United States National Institute of Child Health ME 5 8 p 5 


and Human Development. tween ‘the three proteins. If such correlations exist, 
Received for publication February 3, 1976. then the development of simplified testing systems 
could be undertaken. The study will show that while 


Revised M ay 3, 1976. 
both enzymes are significantly correlated with HPL in 
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both normal and abnormal pregnancies, the oxyto- ° 
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Obstetrics and Gynecology, The University of Florida, ` cinase measurements agree better than do the placen- 
College of Medicine, Gainesville, Florida 32610. _ tal phosphatase levels. 
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Fig. 1. Changes in the plasma oxytocinase by weeks of gestation in normal pregnancy (N = 267). 


Methods 


A total of 625 serum samples were drawn from pa- 
tients attending normal and high-risk antepartum 
clinics at the University of Florida. All of the women 


volunteered for the study and signed informed con- - 


sents. The samples were taken at various times between 
20 weeks and term gestation. At each visit an antecubi- 
tal venous blood sample was drawn and the blood 
mixed with heparin, centrifuged, and the plasma re- 
moved and frozen at —20° C. 

The plasma samples were assayed in duplicate for 
their content of- human placental lactogen,? oxyto- 
cinase,* and placental phosphatase.* Both placental 
lactogen and placental alkaline phosphatase were de- 
termined by immunochemical procedures employing 
highly specific antibodies. Oxytocinase activity was 
measured with a simple colorimetric assay which 
utilizes L-cystine-bis-p-nitroaniline as the substrate. 


The procedure is based on the diazotization of the 
p-nitroaniline produced by enzymatic hydrolysis with 
subsequent conversion to an azo-dye through a cou- 
pling reaction.* 

At delivery the placenta was trimmed of its cord, 
membranes, and blood clots, and it and the infant were 
weighed separately. The infant and maternal records 
were reviewed after hospital discharge and the perti- 
nent clinical information was abstracted and punched 
on cards. The patients were divided into two clinical 
groups: normal women (N = 400) and those with hy- 
pertensive toxemia (N = 225). Following completion 
of the plasma assays, all of the laboratory data were 
added to the cards. 


*The HPL measurements were performed at the Univer- 
sity of Florida and the O and PP measurements were done at 
The Research Laboratory in Elkhart, Indiana. 
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Fig. 2. Changes in plasma placental phosphatase by weeks of gestation in normal pregnancy 


(N = 396). 


The results were appropriately analyzed by regres- 
sion analysis with the aid of the computer. Correlations 
of the three tests with each other were done for 
matched paired plasma samples. The placental and in- 
fant weight correlations were only done on those 
plasma samples obtained within 14 days of delivery 
(N — 97). All of the probability values were taken from 
two-tail tables and only values of less than 0.05 were 
considered significant. 


Results 


‘In all of these studies the HPL value was taken as the 
standard and the enzyme results were compared to it. 
The results are divided according to the clinical clas- 
sification of the pregnancy. 

Normal pregnancy. There was a rise in the levels of 
all three proteins with the increasing weeks of gesta- 
tion. The correlation coefficients for each with the 
weeks were: O (r = 0.75, p « 0.0001), PP (r = 0.68, 
p < 0.0001), and HPL (r = 0.61, p < 0.0001). The 
changes in the oxytocinase and placental phosphatase 
levels with the weeks of gestation can be seen in Figs. | 
and 2. There were no significant correlations between 


any of the proteins and the infant birth weights, but 
both O and HPL were related to the placental weight 
(O: r = 0.42, p < 0.004; HPL: r = 0.29, p < 0.01; PP: 
r = —0.02, p not significant). There was a significant 
relationship between the O and PP levels (r = 0.68; 
p < 0.0001) as shown in Fig. 3. There was a closer 
agreement between O and HPL (r = 9.62, p < 0.0001) 
than between PP and HPL (r = 0.43; p < 0.001) as can 
be seen in Figs. 4 and 5. Thus, although both O and PP 
correlated with the HPL levels, the O values correlated 
more closely. 

Hypertensive toxemic pregnancy. There was also a 
rise in the three protein concentrations with advancing 
gestation in the high-risk pregnancies but the correla- 
tions with weeks were slightly lower: PP (r — 0.64, 
p < 0.0001), O (r= 0.6], p< 0.0001), and HPL 
(r = 0.57, p < 0.0001). There were no significant cor- 
relations between any of the protein levels and either 
the infant birth weight or placental weight. The O and 
PP values were related (r = 0.62, p < 0.0001). There 
was also a significant relationship between the O and 
HPL (r = 0.64, p < 0.0001) and the PP and HPL 
(r = 0.46, p < 0.0001) values. Although the mean HPL 
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Fig. 3. Comparison between plasma placental phosphatase and oxytocinase levels in samples from 
women with normal pregnancy (N = 265). 
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- Fig. 4. Comparison between the plasma human placental lactogen and oxytocinase levels in women 
with normal pregnancy (N = 267). 
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Fig. 5. Comparison between the plasma human placental lactogen and phosphatase levels in women 


with normal pregnancy (N — 396). 


values were not different for the normal and toxemic 
gestation samples, the values for O were significantly 
higher (mean 13.9 + 0.4 vs 12.3 x 0.4, t = 2.8049, 
p < 0.01) and the PP were significantly lower (mean 
10.2 + 0.7 vs 13.5 + 0.6, t = 3.6631, p < 0.001) in 
the hypertensive group. 


Comment 


There have been many articles published on the clin- 
ical value of measuring the three individual placental 
proteins; HPL, O, and PP. In general, the studies of O 
have shown that it has a slow half-life.°~’ It reportedly 
has a molecular weight of 300,000.’ Most authors have 
shown no correlation between the levels in maternal 
blood and infant weight"? although weak cor- 
relations have been demonstrated with placental 
weight." " Patients with toxemia have been noted to 


have normal to high O levels.” ?7? Earlier studies: 


suggested that levels of O would fall before fetal 
death,!! however comparison studies with estriol mon- 
itoring showed O to be less effective.” 

The studies of PP have also shown it to have a long 
half-life of 7 days and a molecular weight of approxi- 


mately 116,000." Many studies have shown no correla- 
tion between the maternal PP level and either fetal or 
placental weight.?"!? Initially, PP was measured clini- 
cally utilizing the fact that the placental enzyme was 
heat stable whereas other isoenzymes such as those 
from the gut, liver, and bone were destroyed with heat. 
Thus, the initial studies by Curzen and Morris’® and 
many others heated serum to 56° C. for 30 minutes. 
Later, it was recognized that this temperature was 1n- 
adequate to destroy the nonplacental enzymes and that 
a temperature of 65° C. was necessary.’! All of the ear- 
lier data cannot be utilized for more than just the pla- 
cental enzyme was being measured. In the present 
study an immuncchemical method was employed to 
analyze the plasma samples for placental phosphatase 
activity. A highly specific antibody insured that only the 
placental isoenzyme was being determined. An excel- 
lent correlation has been shown to exist between the 
immunochemical procedure and the heat method at 
65° C. for 5 minutes.” Measurements of PP with tox- 
emia of pregnancy tend to be higher than normal." 
The clinical correlations with perinatal outcome have 
not been good.??: +8 
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Several comparison studies have already been pub- 
lished. In a comparison between O and PP, three dif- 
ferent investigators found O determinations were 
more reliable than PP, especially in detecting intra- 
uterine growth retardation. ^ -Although Dumont 
and associates? and Sciarra and associates? could 
not show significant correlations between HPL and PP 
levels, Spellacy and associates? did show a significent 
correlation. In two studies HPL was compared to PP 
as detectors of fetoplacental distress and in both the 
HPL values were much more predictive. 7* Finally, 
three compared all three  placental proteins. 
The half-life of HPL was clearly nios than that of 
either enzyme." Watson and associates" were unable 
to find a significant correlation between HPL and 
either O or PP. Biswas, Hindocha, and .Dewhurst^? 
did find a significant correlation between HPL and 
both PP and O. 

The present study expands those comparative cata 
by analyzing a large number of serum samples for 
their HPL, O, and PP levels. The samples were taken 
from both normally pregnant women and from those 
with complicating hypertensive toxemia. In addition, 
studies were made of the correlation between the three 
serum placental proteins within 14 days of delivery and 
the infant and placental weight. In both types of preg- 
nancies there was an increasing concentration of 
HPL, O, and PP with increasing weeks of gestation. 
The infant birth weight was not related to the serum 


concentration of HPL, O, and PP but there was a statis- ' 


tically significant correlation between the placental 
weight and the HPL and O concentrations in normal 
pregnancy. In contrast to the data of Watson and as- 
-sociates," this study showed significantly high correla- 
tions between the concentration of O and PP and be- 
tween the concentrations of HPL and O and HPL and 
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PP in both the normal and toxemic pregnancies. In 


both types of pregnancy, the agreement between O 


and HPL was better than between PP and HPL. The 
toxemic pregnancies tended to have a higher O and 
lower PP level than did the normal pregnancies. 

The clinical importance of these results seems to fall 
into two categories: First, since HPL has been shown to 
be clinically useful in the monitoring of high-risk preg- 
nancies” and since the enzymes, especially O, are 
closely related to the HPL concentration, it is suggested 
that serial placental enzyme determinations may be a 
useful adjunct in following complicated gestations. In 
general, more information is derived from multiple 
tests than from single tests and therefore the biochemi- 
cal assessment of high-risk gestations could probably be 
improved by serially determining several factors in a 
serum-or urine sample. Secondly, these preliminary 
data which appear encouraging, suggests the need for 
the development of simplified systems for detecting the 
placental enzymes in body fluids. These rapid systems 
are usually easter to develop for enzymes than for 
hormones. An example of such a quick and reliable test 
is the dip-stick test routinely applied to all prenatal 
urines to measure glucose levels. This test utilizes the 
paper-bound enzyme glucose oxidase. It is feasible to 
develop similar screening tests for both O and PP. 
Their application to routine pregnancy monitoring 
might then select some high-risk gestations which 
could be further evaluated by more sophisticated: 


. biochemical and biophysical studies. 
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II. Unconjugated estriol in maternal peripheral vein, cord 
vein, and cord artery serum at delivery in pregnancies 
complicated by intrauterine growth retardation 
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The levels of unconjugated estriol in maternal vem serum during labor, cord artery 
serum, and cord vein serum were measured in normal pregnancy and in pregnancy 
complicated by intrauterine growth retardation. The mean level of unconjugated estriol in 
maternal vein serum was significantly lower in the intrauterine growth-retar ‘ded group 
than in the normals (p < 0.001). The mean estriol level in cord vein was lower only in 
the most severely growth-retarded subgroup as compared to the normal. There was no 
difference seen in the cord artery values among the groups. (AM. J. OBSTET. GYNECOL. 


197: 17, 1977.) 


INTRAUTERINE GROWTH retardation is frequently 
associated with lower than normal maternal urinary 
estrogen excretion.' * This observation has led to mea- 
surements of urinary estrogen excretion being used as 
a means of monitoring these high-risk pregnancies. A 
pattern of lower than normal maternal plasma total 
estriol values in intrauterine growth retardation has 
been documented by Klopper, Gandial, and Wilson’ 
and Masson,® and Fischer-Rasmussen.? 

In the present study, we report unconjugated serum 
estriol values in maternal peripheral vein, cord vein, 
and cord artery at delivery in 19 normal pregnancies 
and in 10 pregnancies characterized by intrauterine 
growth retardation. This study was undertaken in an 
attempt to increase the knowledge of the steroidal 
parameters in this pathologic situation: 
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Material 


The study pregnancies were in patients who at clini- 
cal examination were thought to probably have an in- 
trauterine growth-retarded fetus. This was confirmed 
post partum, when at delivery the neonate was, on the: 
weight/gestational age curve of Gruenwald," at or 
below the tenth percentile. Mean maternal age was 27 
years. The labors occurred at or after 37 weeks' gesta- 
tion. One patient had mild pre-eclamptic toxemia, one 
had granulomatous bowel disease, and one had previ- 
ous thyroid disease treated with radioiodine. There 
was no other definable medical or surgical complica- 
tion. The control group had normal pregnancies, . 
without definable medical or surgical complication. 
The mean age was 27 years. Each patient delivered 
between 37 weeks and term. ‘ 

. The, maternal peripheral vein samples were drawn in 

10 mi. B-D vacutainers during labor. The cord artery 
and cord vein samples were drawn either from the 
clamped cord before delivery of the placenta or from 
an isolated segment of the cord immediately after fetal 
delivery. These samples were drawn into dry syringes 
through 18 gauge needles. The blood was allowed to 
clot at room temperature, then centrifuged, and the 
serum removed. The serum was stored at ~20° C. until 
analysis. All three samples were not available from all 
patients due to technical problems in collection. 
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Table I. Evaluation of the method 











Sample determinations 
Pooled late pregnancy serum 20 
Pooled cord vein serum 20 
100 pl male serum + 100 pg. estriol . 6 
100 ul male serum + 200 pg. estriol 6 


100 ul male serum + 400 pg. estriol 6 


No. of replicate 
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9.64 ng./ml. +0.2 6.7 
89.65 ng./ml. +1.54 4.8 
99.2 mean pg./100 pl +3.8 8.7 

207.6 mean pg./100 pul +7.1 9.9 
414.4 mean pg./100 ul zu 3.9 





Antiserum to E3-6-CMO-BSA was kindly provided 
by Dr. U. Goebelsmann of the University of Southern 
California, Los Angeles. The cross reactions with other 
phenolic and neutral steroids have been reported!! and 
have been checked in this laboratory. The antiserum 
was diluted according to the instructions provided by 
Dr. Goebelsmann and stored in 190 ul aliquots at —50? 
C. The antiserum in final dilution was stored at 4° C. 
and used for up to 4 weeks. The dilution was such that 
0.1 ml. of diluted antiserum bound 45 to 50 per cent of 
10,000 c.p.m. (30 pg.) of ?H-estriol. 


Method 


The method followed was essentially the same as that 
reported by Katagiri, Stanzyk, and Goebelsmann.!' 
The dried extract was dissolved in 1 ml. of assay buffer. 
An aliquot of 0.5 ml. was used to calculate recovery. 
Duplicate aliquots of 20, 50, 100, or 200 ul, depend- 
ing on the concentration of estriol expected, were used 
for radioimmunoassay. The standard curve was con- 
structed using estriol (10 to 200 pg.) in serial dilutions. 
Sample aliquots and standard estriol were dispensed in 
disposable culture tubes. Assay buffer was added to 
bring the volume to 200 ul. Then 0.1 ml. of ?H-estriol 
in assay buffer (10,000 c.p.m. or 30 pg.) was added 
with an Eppendorf micropipette. All tubes were mixed 
and 0.1 ml. of diluted antiserum was added. After re- 
mixing they were incubated for 3 hours or overnight at 
4° C. 

The remainder of the assay and calculations were as 
reported by Katagiri, Stanzyk, and Goebelsmann." 

«Evaluation of the method. 

(1) Recovery. The mean recovery of labeled estriol 
in 120 samples was found to be 76.2 + 2.5 (S.D.) per 
cent (range 70 to 80 per cent). 

(2) Sensitivity. The sensitivity of the standard curve 
was 10 pg. with a standard deviation of 3 pg. The 
coefficient of variation was less than 10 per cent at 1 ng. 
per milliliter of estriol concentration in the serum.’ . 

. (3) Specificity. Multiple serum samples from all three 
compartments were assayed by radioimmunoassay, 
using the present method. The same samples were as- 
sayed after ethyl ether extraction and celite chro- 
matography, using previously reported methodol- 


ogy.” The values obtained by the two techniques - 


were essentially the same. 

(4) Precision and accuracy. Inter- and intra-assay varia- 
tion was assessed by measuring estriol in a pool of late 
pregnancy serum and pooled cord vein serum in 20 
replicate determinations on different days. The co- 
efficient of variation was found to be less than 10 per 
cent in both cases. Er 
. Accuracy of the method was assessed by the addition 
of 100, 200, and 400 pg. of estriol to 100 ul of pooled 
male serum, and by assaying estriol at each concentra- 
tion. These results are reported in Table I. 


Results 


Tables II, III, and IV, respectively, show the data 
derived from the maternal vein, cord, vein, and 
cord artery samples. The intrauterine growth-retarded 
group has been divided into two subgroups. The 10 
per cent group contains those whose birth weight was 
between the tenth and fifth percentile on the Gruen- 
wald curve. The 5 per cent group contains those whose 
birth weight was at or below the firth percentile. The 
mean estriol concentration in maternal vein serum in 
the intrauterine growth-retarded group differs sig- 
nificantly from that of the contro! (p « 0.001). The 
means of the subgroups are progressively lower than 
the total intrauterine growth-retarded group. In cord 
vein serum there was no significant difference between 
the controls and the total intrauterine growth-retarded 
group. The mean value of the 5 per cent group is much 
lower than the control mean. If a t test were applied, 
one would see a significant difference between the con- 
trol group and this subgroup (p « 0.02). In the cord 
artery data there is no significant difference seen. The 
trend is to higher levels in the intrauterine growth- 
retarded groups. In Fig. I these data are depicted with 
the means of the normal controls expressed as 100 per 
cent (p values computed from the two-tailed Student'st 
test). 


Comment 


It is well documented that unconjugated estriol is 
synthesized in the placenta from precursors supplied 
by the fetus,” and that there is little contribution from 
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Fig. 1. The concentration and per cent of control of unconjugated estriol in maternal vein (MV), cord 
artery (CA), and cord vein (CV) in normal controls and IUGR subgroups. 


the mother." Low urinary estriol excretion and low 
serum total estriol levels in the mother in intrauterine 
growth retardation have been reported. Naeye" re- 
ported that the adrenals are relatively more reduced in 
weight in intrauterine growth retardates than is total 
body weight. He noted also that the fetal zone is more 
reduced than the permanent cortex. He suggested that 
decreased fetal adrenal secretion of estriol precur- 
sors may be responsible for the low maternal estriol 
excretion. Reynolds and Mirkin’® have studied intra- 
uterine growth-retarded neonates and found signifi- 
cantly lower amounts of urinary 16 a-hydroxypreg- 
nenolone and 16 a-hydroxydehydroeptandrosterone, 
as compared to non-growth-retarded newborn infants. 
Cleary, Depp, and Pion” have demonstrated decreased 
mixed cord plasma levels of 16 a-hydroxydehy- 


droepiandrosterone sulfate and dehydroepiandros-.- 


terone sulfate at delivery in pregnancies where de- 
creased levels of urinary estriol were excreted. In 
neonates from similar pregnancies they also demon- 
strated'? decreased urinary 16 a-hydroxydehydro- 
epiandrosterone sulfate. ' 

From the placental side it has been suggested that 
there is decreased activity of enzyme systems in in- 
trauterine growth-retarded pregnancies.? However, 
Sybulski? has shown increased enzymatic activity per 
unit: weight of tissue in placentas from intrauterine 
growth-retarded pregnancies. Placentas from non-tox- 
emic intrauterine growth-retarded pregnancies have 
been demonstrated to have increased numbers of light 
microscopic pathologic lesions.” 

Whatever may be the cause of the intrauterine 





Table II. Unconjugated estriol in maternal vein 
serum expressed as nanograms per milliliter 





Controls 18 7-20 | 18.9 87 3.8 
IUGR 9 4-13 9.14 0.9 97 
10% ` 4 8-13 109 1.0 9.0 
5% 5 4-10 7.74 1.1 9.4 


growth retardation, it has made teleologic sense that 
low levels of estriol should be seen in both cord vein 
and artery. This has not been borne out experimen- 
tally. 

In this study we have shown that the level of uncon- 


jugated estriol in the intrauterine growth-retarded 


group is significantly lower than in the control group in 
maternal vein (Table II). In cord vein serum (Table 
III) the difference between normal controls and the 
study group would assume significance only when the 
neonate is at the fifth percentile or lower. We have 
chosen to divide the intrauterine growth-retarded 
group into these two subgroups to show more clearly 
the effect of increasing severity of growth retardation. 

In cord artery serum (Table IV) we do not see any 
significant difference in the level of unconjugated es- 
triol. In fact, in the total intrauterine growth retarda- 
tion group and in the subgroups levels tend to be 
higher than in the control group. 

A finding of lower levels of unconjugated estriol in 
maternal vein and cord vein is in concert with previous 
urinary findings. This is the first report, to our know- 
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Table III. Unconjugated estriol in cord vein serum 
expressed as nanograms per milliliter 


Die [Rar [ne [52e [ 52 


Controls 19 60-950 191.54 10.4 46.56 
IUGR 10 64-160 101.38 10.6 33.52 
10% 6 87-160 113.38 16.7 37.3 
5% 4 64-108 83.4 9.05 18.11 


ledge, of an extension of this finding into the fetal- 
placental unit. The demonstrated decrease in estriol to 
56 per cent of the maternal vein normal control and 69 
per cent of that of the cord vein is due possibly to either 
decreased precursor availability from the fetus, or de- 
creased placental performance. The differential can- 
not be made without a knowledge of fetal precursor 
levels in this milieu. These studies are in progress. 
The trend in the cord artery (Table IV) could repre- 
sent some decrease in sulfokinase activity in the fetus 
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Table IV. Unconjugated estriol in cord artery serum 
expressed as nanograms per milliliter 


ge 

Controls 13 7-40 20.63 2.66 9.97 
IUGR 9 12-40 23.67 3.4 10.18 
10% 4 15-35 24.9 4.5 8.98 
596 5 12-40 22.8 5.4 12.0 


who is growth retarded. Possibly less conjugates are 
formed. Therefore more estriol remains free to circu- 
late back to the placenta in the cord artery in the case of 
the growth-retarded pregnancy. This problem can be 
approached by a study of total (i.e., both conjugated 
and free) levels of estriol in the cord artery. This work 
is in progress. i 
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Amniotic fluid glucose (AF glu) was studied in 92 pregnancies complicated by maternal 
diabetes. An inverse relation between AF glu and gestational age was found: |AF glu 
(mg. per deciliter) = 160.9 — 3.51 (weeks gestation); r = —0.47] A direct relation 
betweén AF glu and severity of maternal diabetes was observed: mean, AF. glu (mg. per 
deciliter) = 24.6 + S.D. 12.3 in Class A, 41.2 + 25.5 in Class AD and 57.5 + 36.5 
in Classes B-D. A positive correlation of AF glu with osmolality was observed [AF Osm 
+0.50}, bui this relation was 
remarkable inconsistent in individual patients. Neither individual nor serial AF glu 
levels were of any prognostic value in predicting fetal condition or perinatal cutcome. 


(mOsm. per kilogram) = 250.7 + 0.22 AF glu; r = 


(Am. J. OBSTET. GYNECOL. 127; 21, 1977.) 


THE PRESENCE Of glucose in human amniotic fluid in 
diminishing concentration with advancing gestation is 
well documented." The intimate relation between 
“amniotic fluid and maternal serum glucose concentra- 
tions, confirmed by several investigators,*~* is partic- 
ularly notable in pregnancies complicated by diabe- 
tes." 9 ? Recent suggestions that quality of fetal 
growth," ? perinatal asphyxia,” ^ * * ? and neonatal 
hypoglycemia? may be predicted from AF glu concent- 


ration prompt the present report. 
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Materials and methods 


During a 3 year period, 1970 through 1972, a total of 
230 amniotic fluid (AF) samples were obtained by 
transabdominal amniocentesis from 92 patients whose 
pregnancies were complicated by diabetes. No samples 
were obtained during labor. A single AF sample was 
obtained in 30 patients and in 62 serial samples were 


available. Duration of gestation was estimated from 


menstrual history, confirmed in many cases with fetal 
sonar measurements. Criteria for diagnosis of gesta- 
tional diabetes were similar to those of O'Sullivan, 
Charles, and Dandrow,”® the diagnosis of Class A dia- 
betes being made if maternal whole blood glucose ex- 
ceeded 110 (fasting), 170 (1 hour), 120 (2 hours), or 
110 mg. per deciliter (3 hours) following a 100 Gm. 
oral glucose load. Class AD diabetes was diagnosed if 
whole blood glucose 'exceeded 120 mg. per deciliter 
(fasting) or 180 mg. per deciliter (2 hours) after GTT 
or 300 mg. per deciliter at any time. Severity of 
insulin-requiring diabetes (Classes B-D) was estimated 
using the criteria of White, Gillespie, and Sexton." 
Amniotic fluid glucose was measured in duplicate or 
triplicate using.a glucose-oxidase technique” which, 


_with the exception of 2-deoxy-p-glucose, is specific for 


B-p-glucose; coefficient of variation for this technique 
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Fig. 1. The relation between AF glu (mg. per deciliter) and 
gestational age in Class A diabetic patients (stippled area) rep- 
resented as the mean + Isy : x for the equation: AF glu 
(mg./dl) = 79.7 — 1.49 (weeks' gestation). 


was 2.6 per cent in our laboratory. All samples were 
free of overt meconium or blood, were immediately 
centrifuged, and were frozen if analysis was not per- 
formed within 24 hours of receipt. Amniotic fluid os- 
molality was concurrently measured in 225 samples by 
freezing point depression.” | 


Results 


The patients were predominantly black (63 per 
cent), severity of diabetes was infrequently insulin de- 
pendent (Class A, 63 patients; Class AD, 20 patients; 
Classes B-D, 9 patients) and the perinatal death rate 
was 54.9 per 1,000 in the study group. Nearly one-half 
the women were in their 20's (49 per cent), one fourth 
in their teens (23 per cent), and one fourth in their 30's 
or 40's (28 per cent). Remaining clinical features were 
similar to those in the previously reported larger dia- 
betic population studied during the same years at this 
institution, 18715 


An inverse relation of AF glu concentration with ges- , 


tational age is shown in Fig. 1. For 143 samples from 
patients with Class A diabetes, this relation is: 


AF glucose (mg./dl.) = 
79.7 — 1.49 (weeks gestation); 
r = —0.375; p = «0.001;sy - x = 11.4. 


Mean AF glu in these Class A diabetic patients is 24.6 
mg. per deciliter (+ S.D. 12.3). Overplotted on the 
mean + 1 sy : x distribution for AF glu from these 
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Fig. 2. Examples of parallel serial changes in AF glu and AF 
Osm in three patients. 





PATIENT 16 29° 57 45 


Fig. 3. Examples of unrelated serial changes in AF glu and AF 
Osm in four patients. 


Class A diabetic patients are the individual values from 
pregnancies complicated by Class AD or B-D diabetes. 
AF glu exceeds the Class A + I sy - x level in nearly 
half the samples from AD pregnancies (22/54) and in 
two thirds of the samples from B, C, and D pregnancies 
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Fig. 4. Individual values for AF glu from patients without asphyxia but with neonatal hypoglycemia 
(filled circles) are overplotted on mean + Isy - x for Class A diabetic patients. 


(22/33). Mean AF glu in Class AD (41.2 + 25.5) and 
Class B-D pregnancies (57.5 + 36.5) is significantly 
higher than in the Class A pregnancies (p < 0.001). 
The relation of AF glu to gestational age in these pa- 
tients with more severe diabetes reflects these higher 
glucose levels: 


Class AD: AF glucose (mg./dl.) = 
229.3 — 5.40 (weeks gestation); 
r — —0.65. 


Class B-D: AF glucose (mg./dl.) = 
312.6 — 7.03 (weeks gestation); 
r — — 0.56. 


A relation of AF glu to severity of maternal diabetes is 
further evident in the significantly higher mean AF glu 
for AD (41.2 x S.D. 25.5 mg. per deciliter) and B-D 
(57.5 + 36.5 mg. per deciliter) pregnancies when con- 
trasted with that from Class A pregnancies (24.6 + 
12.3 mg. per deciliter; p « 0.001 for both). 

AF Osm is significantly related to AF glu. This corre- 
lation, for 225 samples, may be expressed as: 


AF Osm (mOsm./Kg.) = 250.7 + 0.22 AF glu; 
r= +0.50. 


Table I. Data concerning the relationship of AF glu 
to perinatal morbidity and death 









AF glu, 
mean + S.D. 


(mg. /dl.) 


Gestation, 
mean x S.D. 








Group (n) 


No morbidity 30.0 + 19.97 36.4 + 3.4* 
or death (164) ! 
Morbidity: 
Hypoglycemia (30) 40.9 + 22.6 37.1 + 2.4 
Asphyxia (17) 31.5 + 26.0 36.7 1 5.9 
Asphyxia + 28.9: 8.8 36.0 + 1.9 
hypoglycemia (8) 
Deaths (11) 66.6 + 50.21 34.1 + 1.75 
Altered fetal growth: 
Macrosomia (18) 35.6 + 25.9 37.0 + 3.4 
Fetal growth 27.5 213.0 36.0 + 2.5 
retarded (15) 
&p = <0.05. 
tp = <0.001. 


Considerable variation is present in this relationship. 
For example, AF Osm ranges from 230 to 276 mOsm. 
per kilogram ax an AF glu of 18 mg. per deciliter, 244 
to 295 at 35 mg. per deciliter, and 26] to 291 at 92 mg. 
per deciliter. Analysis of the 196 samples from 62 pa- 
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Fig. 5. Individual values for AF glu from pregnancies terminating in perinatal death are overplotted 
as in Fig. 4. Separate symbols are employed for each of the four patients; the four values from a 
single Class D diàbetic subject are shown as filled circles. | 
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Fig. 6. Lack of relation between atypical rise in AF glu on 
serial sampling and perinatal morbiditv or death is shown ` 
here. | 


tients whose AF glu and AF Osm. were examined se- 
rially (a total of 136 séquences) reveals parallel changes 
in 65 per cent (88 sequences). Examples in three pa- 
tients are provided in Fig. 2. Total lack of correlation 
between AF glu and AF Osm is not uncommon, dis- 
crepancies being found in 35 per cent (48 of 136 se- 
quences). Examples of such variations in four patients 
are shown in Fig. 3. | 

Data concerning the relationship of AF glu to 
perinatal morbiditv and death are provided in Table I. 
Mean AF glu from pregnancies with perinatal survival 
and no evidence of perinatal asphyxia and/or neonatal 
hypoglycemia is 30.0 mg. per deciliter + S.D. 19.9 at a 
mean 36.4 weeks gestation. Mean AF glu is nearly iden- 
tical in pregnancies with ultimate asphyxia. and/or al- 
tered fetal growth. A higher mean AF glu is found in 
patients without asphyxia but with neonatal hypogly- 
cemia (40.9 + 22.6), but this is not significantly differ- 
ent (p > 0.05). Individual values for AF glu in these 
patients are shown in Fig. 4. Significantly higher mean 
AF glu is found in the pregnancies with ultimate, 
perinatal death (66.6 + 50.2; p < 0.001). Mean gesta- 
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tional age was significantly less in this group, however, | 


and as suggested by the wide standard deviation, this 


difference was primarily the result of 4 samples from a 


single Class D patient (Fig. 5). 

Serial trend in AF glu is unrelated to the perinatal 
outcome. Of 35 patients with ah expected progressive 
decline in AF glu, there were four deatlis and seven 
infants with serious morbidity detected on the basis of a 
| minüte Apgar score <6 and/or hypoglycemia, a total 


incidence of morbidity and death. of 31 per cent. Of 26: 


patients in whom serial iricreases in AF glu were re- 
cordéd, eight infants had serious morbidity but none 
died, an identical morbidity/mortality rate of 31 per 
cent (Fig. 6). 


Comment s 

These data confirm findings of others of an iriverse 
relation of AF glu to gestational ee = 
relation to maternal serum glucose.” 
cal relations between severity of diabetes, hypergly- 
cemia, elevated AF glu, and enhanced perinatal 


and a direct: 
17, 18 Clini- 
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death are apparent. Main AF glu from pregnancies 
terminating in perinatal death is significantly increased 
in the present series, To extend this observation fur- 
ther, ‘however, and imply that AF glu aids significant- 
ly in the prospective management of the diabetic preg- 
nancy does not appear warranted. Data from the 
present report fail to confirm suggestions that AF 
glu may prédict altered fetal growth," ? an increased 
frequency of perinatal asphyxia," * *  * and/or neo- 
natal hypoglycemia. Again; 
ologic sequences would predict a relation between 
the severity. of maternal diabetes and fetal growth 
processes, asphyxia, and hypoglycemia. We were un- 
able to analyze the relation of certain more sophisti- 
cated indices of “morbidity” such as 5 minute Apgar 
score, neurobehavioral scoring of the infant, or other 
metabolic disturbances in the- neonate. While such 
work would appear iniportant in the future, the data 
su ggest that prospective clinical insight into these com- 
plex, interrelated seqüences does not curreritly seem 
to be enhanced by analysis of AF glu. 


known  pathophysi- 
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Uterine activity during lumbar epidural 


analgesia with bupivacaine 


J. C. SCHELLENBERG 
Birmingham, England 


Uterine performance (t.e., uterine activity expressed in Montevideo units and in pressure 


area, number, and amplitude of contractions) was monitored by intra-amniotic 
tocomanometry in 16 patients with lumbar epidural analgesia. Technically adequate 
recordings were obtained in 34 top-up doses of which 24 were given in oxytocin-induced 
or stimulated labor and 10 in spontaneous labor. Thirty-two doses of 10 ml. of 0.25 per 
cent and two doses of 6 ml. of 0.5 per cent plain bupivacaine were administered. 
Aortocaval compression was avoided by placing the patients in ihe lateral (31 doses) or 
the semirecumbent position (three doses). Statistical analysis by means of Student's t test 
failed to show a difference in uterine performance before and after the top-up dose. It is 
suggested that aortocaval compression is an essential factor contributing to or responsible 
for the temporary depression of uterine activity that has been observed by other authors 
after epidural injections of local anesthetic agents. (AM. J. OBSTET. GYNECOL. 127: 


26, 1977.) 


EPIDURAL ANALGESIA has become a routine method 
for pain relief in many obstetric units but its precise 
effects on uterine contractility remain unknown. There 
is a common belief, mainly based on clinical impres- 
. sion, that epidural analgesia temporarily reduces 
uterine contractility,’ ? and this view is supported by 
several tocomanometric studies in which a fall in 
uterine activity lasting 10 to 30 minutes after an 
epidural injection of a local anesthetic was recorded. 
Recent work suggests that the choice of the anesthetic 
agent and whether epinephrine is added or not plays a 
role. Lowensohn and associates’ found a decrease in 
uterine activity lasting 10 to 30 minutes when lidocaine 
with epinephrine was used, but only a slight and in- 
significant depression during the first 10 minutes in 
those patients who had received propitocaine with epi- 
nephrine. Craft, Epstein, and Coackley? found a 
significant (p « 0.02) decrease in uterine activity last- 
Ing 20 minutes when epinephrine 1:200 000 was 
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added to lidocaine, whereas plain lidocaine did not 
influence uterine activity to any significant extent. 
However, the present author has found only one study 
where it is stated which position the patients adopted 
during the period of assessment of uterine activity,” 
although it is known that in the dorsal positicn the 
gravid uterus enhances the tendency provoked by the 
sympathetic blockade to reduced cardiac output and 
hypotension,'? which is one of the possible causes of 
decreased uterine activity.? 

The purpose of the present study was to investigate 
if uterine activity is influenced by epidural injections 
of bupivacaine (Marcaine, Bofors Nobel-Pharma, Swe- 
den) when the supine position and thus aortocaval 
compression is avoided as it was routinely done at the 
Birmingham Maternity Hospital in March, 1974, when 
the clinical part of this study was realized. No compara- 
tive group with patients lying on their backs was estab- 
lished, as this position can cause fetal distress due to 
aortocaval compression,'' and thus cannot be justified 
on ethical grounds. 


Patients and methods 


Patients. The ages of the patients ranged from 20 to 
33 years; the average age was 27. There were 10 
primiparas and six multiparas at or near term. All had 
vertex presentations. Infant birth weights ranged from 
2,320 to 4,330 grams and there was no neonatal de- 
pression. i 
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Management of epidural analgesia. Management of 
epidural analgesia was in accordance with hospital 
routine. Epidural block was established early in spon- 
taneous labor or before surgical induction of labor in 
the sitting or semirecumbent position, thereby assuring 
analgesia for vaginal manipulations such as artificial 
rupture of membranes and the placing of a scalp elec- 
trode for fetal heart monitoring; and for this reason 
the present paper refers to top-up doses only. A con- 
tinuous intravencus infusion of a 5 per cent dextrose 
or Hartmann's solution was administered to ensure 
adequate vascular filling and the maintenance of blood 
pressure in the presence of diminished vasomotor tone 
induced by the epidural block. The extent of skin 
analgesia was assessed only after top-up doses when the 
patient complained of incomplete pain relief. This oc- 
curred in two instances in the present series 
and supplementary doses of 6 ml. of 0.5 per cent 
bupivacaine were injected. The standard top-up dose 
was 10 ml. of 0.25 per cent bupivacaine, which was 
injected when the patient complained of recurrence of 
discomfort or pain. The time interval between the as- 
sessed top-up dose and the previous dose varied be- 
tween 25 and 237 minutes. Mean interval was 105 + 42 
minutes. 

Management of labor. In the present study 12 labors 
were induced bv artificial rupture of membranes and 
an intravenous oxytocin (Syntocinon, Sandoz) crip. 
One labor was augmented by oxytocin. A Single 
Syringe Infusion Pump (Meltec, Ltd., Bucks, England) 
was used to achieve a constant rate of infusion. In three 
labors no oxytozin was given. 

Position of patients. During labor the patients were 
nursed either on the side or in a semirecumbent posi- 
tion in order to minimize aortocaval compression. 
When the patient was nursed in a lateral position, she 
remained on the same side until 10 minutes after the 
top-up dose; she was then turned onto the other side to 
obtain a bilateral distribution of the local anesthetic. 
Twenty-eight doses were given in this way. In three 
instances the patient was left on the same side in order 
to eliminate an asymmetrical block or because the right 
lateral position caused fetal tachycardia. Three doses 
were given to patients in the semirecumbent position, 
in which they remained during the whole period of 
assessment of uterine performance. 

Measurement of intrauterine pressure. Contrac- 
tions were recorded by means of an open polyethylene 
catheter passed in the intra-amniotic cavity transcervi- 
cally and connected to a Statham transducer and a car- 
diotocograph. The cardiotocographs used were either 
a Sonicaid FM 2 monitor with a paper speed of 1 cm. 
per minute and a sensitivity of 4 cm. per 100 mm. Hg 
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Table I. Grouping and designation of groups of 
doses according to whether they were given in 
spontaneous or in oxytocin-induced or 
stimulated labor and according 

to the degree of cervical dilatation 

at the time of injection 





Dilatation of cervix 












4 cm. 5 cm. 


or less or more 0-10 cm. 





Sp.1+ II 


Doses applied in Sp. I Sp.II 
spontaneous 
labor 

Doses applied in Ox. I 
oxytocin 
induced or 
stimulated labor € 


Ox. II Ox. I 4 II 





intrauterine pressure, or a Docker monitor of the Bir- 
mingham Maternity Hospital with a paper speed of 2 
cm. per minute and a sensitivity of 2 cm. per 100 mm. 
Hg intrauterine pressure. 

Measurement of blood pressure. The Riva-Rocci 
method with the standard brachial cuff was used for 
blood pressure measurements. However, as suggested 
by the recommendations for human blood pressure 
measurements by sphygmomanometers,? the Riva- 
Rocci method was found to be unsatisfactory for taking 
blood pressure measurements in patients lying on their 
sides and for comparing values in patients that 
changed from one side to the other during the period 
of assessment. For this reason systematic blood pres- 
sure measurements have not been analyzed in the 
present study. | 

Assessment of uterine performance. Uterine per- 
formance (i.e., uterine activity expressed in Monte- 
video units and in pressure area, frequency, and 
mean amplitude of contractions per 10 minutes) was 
assessed for a period extending from 20 to 40 minutes 
before the top-up dose until 20 to 40 minutes after its 
administration. - 

This period of observation was divided up into 10 
minute intervals from the noment of the top-up dose 
(zero time: 0, Figs. 1 and 2). 

Technically inadequate recordings were excluded 
from the study. Ninety top-up doses were given in first 
stage of labor, and satisfactory recordings were ob- 
tained for 34 top-up doses of which 24 were given on 
oxytocin-stimulated or induced labor and 10 in spon- 
taneous labor. Eleven of the top-up doses adminis- 
trered in oxytocin-induced or stimulated labor were 
injected at a cervical dilatation of 4 cm. or less (Group 
Ox. I, Table I) and 13 at a cervical dilatation of 5 cm. or 
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Fig. 1. Means and S.E.M. of number of contractions, meaií amplitude, uterine activity (Montevideo 
units), and uterine activity (pressure area). Top-up doses were given at 0 minutes. The solid line 
indicate oxytocin-induced or stimulated labors (Group Ox. I + II). The dashed lines indicate spon- 


taneous labors (Group Sp. I + I1). 


more (Group Ox. II, Table I). In spontaneous labor 
four doses were given at a cervical dilatation of 4 cm. or 
less (Group Sp. I, Table I) and six at a cervical dilata- 
tion of 5 cm. or more (Group Sp. II, Table 1I). The 
oxytocin dose rate was held constant between 0 and 28 
mU. per minute during the period of assessment. 
Derived data. Uterine activity in Montevideo units 
(i.e., sum of amplitudes of contractions per 10 minutes 
in millimeters of mercury) and number of contrac- 
tions per 10 minutes were read from the recordings 
and mean amplitude per 10 minutes was calculated 
from these two variables. Uterine activity expressed by 
the active pressure area was determined by transfer- 
ring the intrauterine pressure recording to tracing 


paper, cutting it out, and weighing it on a Mettler H 54 
balance (Mettler AG, 8606 Greifensee, Switzerland). 
Each 10 minute pressure area was traced and cut out 
three times and weighed twice, and in this way a mean 
value of six weighings on three different cuttings was 
obtained. Weight was then converted into the pressure 
area expressed in square millimeters. The mean varia- 
tion coefficient of this method was 2.96 per cent. Only 
the intrauterine pressure above the resting tone was 
taken into account. 

Statistical analysis. Means and standard errors of 
the means (S.E.M.) were determined for each 10 mi- 
nute interval first by separating spontaneous labors 
(Group Sp. I + II) from oxytocin-induced and stimu- 
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Fig. 2. Means and S.E.M. of number o? contractions, mean amplitude, uterine activity (Montevideo 
units), and uterine activity (pressure area). Top-up doses were given at 0 minutes. The solid lines 
indicate oxytocin-induced or stimulated labors with a cervical dilatation of 4 cm. or less (Group Ox. 
I). The dot-dash lines indicate oxytocin-induced or stimulated labors with a cervical dilatation of 5 
cm. or more (Group Ox. II). The dashed lines indicate spontaneous labors with a cervical dilatation 
of 4 cm. or less (Group Sp. I). The dotted lines indicate spontaneous labors with a cervicometry of 5 


cm. or more (Group Sp. II). 


lated labors (Group Ox. I + II, Fig. 1) and then divid- 
ing these again according to the degree of cervical dila- 
tation (Groups Sp. I, Sp. II, Ox. I, and Ox. II, Fig. 2). 

In order to find statistically significant differences by 
means of Student's t test between uterine performance 
of different 10 minute intervals, doses were grouped 
according to the trends shown by the curves of their 
means and standard errors of the means (Figs. 1 and 
2). Sixty-four paired t tests were performed comparing 
the mean uterine performance of the 20 minutes be- 
fore the top-up dose with each 10 minute interval after 


the top-up dose, and comparing other intervals that 
might be significantly different. 


Results 

Uterine activity expressed in Montevideo units, pres- 
sure area, and number and amplitude of contractions 
were significantly higher (p « 0.001) in oxytocin- 
induced or stimulated labor (Group Ox. I + II) than in 
spontaneous labor (Group Sp.I + II). In spontaneous 
labor uterine activity in Montevideo units, pressure 
area, amplitude (p « 0.001), and number of contrac- 
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tions (p < 0.01) were higher when cervical dilatation 
was 5 cm. or more (Group Sp. II) than when it was 4 
cm. or less (Group Sp. I). In oxytocin-induced or stimu- 
lated labor pressure area and amplitude of contrac- 
tions were significantly higher (p « 0.001) when cervi- 
cal dilatation was 5 cm. or more (Group Ox. II) than 
when it was 4 cm. or less (Group Ox. I) aithough the 
mean oxytocin infusion rate was practically identical 
(19 mU. in the former and 17 mU. in the latter group). 

Uterine activity expressed in Montevideo units 
(p > 0.05) and number of contractions (p > 0.5) did 
not differ significantly in the two groups of oxytocin- 
induced or stimulated labor. 

Analysis of paired t tests yielded the following 
results: 

Uterine activity (Montevideo units). In spontaneous 
labor (Group Sp. I + II) there was a fall in uterine 
activity between 30 and 40 minutes after the top-up 
dose, büt it was not significant in comparison with 
activity, either during the 20 minutes before (p 0.2, 
n — 7) or during the first 30 minutes after the top-up 
dose (p > 0.1, n = 7). When the doses were group ac- 
cording to cervical dilatation (combining Groups Ox. I 
with Sp. I and Ox. 11 with Sp. II) in order to combine 
curves that resembled each other (Fig. 2), there was no 
significant difference in uterine activity before and 
after the top-up dose (p > 0.2). 

Pressure area. T tests were performed on all groups 
separately except in Group Sp. I, where the number of 
doses was very small and no trend appeared. Two t 
tests approached significant levels. In the group which 
had received oxytocin and where dilatation was 4 cm. 
or less (Group Ox. I), there was an increase in uterine 
activity between 30 and 40 minutes after the top-up 
dose compared to the activity of the 20 minutes before 
the top-up dose (t = 2.68; poos = 2.57; poo = 3.37; 
n — 6). In spontaneous labor (Group Sp. I 4 II) there 
was a decrease of pressure area between 30 and 40 
minutes after the top-up dose. However, this decrease 
approached significant levels only when pressure area 
was compared with the mean activity of the ñrst 20 
minutes after the top-up dose (t = 2.56; poos = 2.45; 
poo» = 3.14; n =,7), but not when it was compared with 
the mean activity during the 20 minutes before the 
top-up dose (t = 0.16; poss = 2.57; n = 6). 

Number of contractions. Doses were compared ac- 
cording to the degree of cervical dilatation (combin- 
ing Group Ox. I with Sp. land Group Ox. II with Sp. 
Il); there was no significant influence of the top-up 
doses (p > 0.1). The decrease of number of contrac- 
tions between 30 and 40 minutes in Group Sp. I (Fig. 2) 
is not significant (p > 0.05; n = 3). 


* 
* 
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Mean amplitude. T tests were performed according 
to the degree of. cervical dilatation (combining Group 
Ox. I with Sp. I and Group Ox. II with Sp. I1). Differ- 
ences were insignificant (p > 0.2). ' 


Comment 


In the present study an insignificant trend for 
uterine performance to rise during the first 10 to 20 
minutes and to fall between 30 and-40 minutes after 


.the top-up dose was observed. The’ marginally sig- 


nificant increase (p « 0.05) of pressure area between 
30 and 40 minutes after the top-up dose in the group 
that received oxytocin and had a cervical dilatation of 4 
cm. or less (Group Ox. I) can be explained by the 
natural trend of uterine activity to increase during 
labor. This trend is corroborated by the fact that pres- 
sure area at a cervical dilatation of 5 cm. or more was 
significantly higher (p < 0.001) than at a cervical dila- 
tation of 4 cm. or less. The decrease in pressure area 
between 30 and 40 minutes after the top-up dose in 
spontaneous labor (Group Sp. I + II) was marginally 
significant (p « 0.05) only when compared with pres- 
sure area during the first 20 minutes after the top-up 
dose but not when compared with the 20 minutes be- 
fore the top-up dose (p > 0.2). This may be explained 
by the small number of these labors. It appears highly 
improbable that a comparison with a control group of 
patients without epidural block would display sig- 
nificant effects on uterine performance of top-up 
doses.' 

The findings of Tyack and associates? are the most 
interesting to compare with the present observations as 
in both studies plain bupivacaine was used but there 
was discordance in posture of the pauents. Tyack and 
associates? confirmed the repeatedly described fall in 
uterine activity" * (pressure area) after induction of 
caudal epidural block with bupivacaine in 10 patients 
who were lying on their backs. Although analysis of 
variance and cumulative sum analysis failed to show a 
significant influence of epidural block on uterine activ- 
ity their conclusions must be viewed with caution: the 
number of their cases is small considering the great 
individual variability in the magnitude of response 
to aortocaval compression occurring in the supine 
position? and furthermore they did not compare the 
observed depression with the natural trend of uterine 
activity to augment during labor. 

The position of the patients appears to be the essen- 
tial difference between Tyack and associates’? and the 
present series, as there is no relation between the quan- 
tity of drugs administered and the efficacy of epidural 
block and the depression of uterine activity’; further- 
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more depression of uterine activity has been reported 
to occur not only at induction of epidural block?" 9: ® * 
but also with top-up doses.’ 

Aortocaval compression leads to uterine hypoperfu- 
sion and may well be a major factor leading to depres- 
sion of uterine activity as it will create a‘certain degree 
of hypoxia, a condition that has been shown to reduce 
spontaneous active tension in the smooth muscle in 
vitro.? Depression of uterine activity has beeri as- 
sociated with systemic hypotension in one study? and in 
another it was found that it did not correlate with blood 
pressure changes.’ When patients with epidural block 
are turned on their back, the fall in mean arterial radial 
blood pressure is only marginally significant (p « 0.05) 
when compared to  pre-epidural measurements, 
whereas the decrease in blood flow of the legs is highly 
significant (p < 0.005).* This suggests that systemic 
blood pressure is a poor criterion for blood flow of the 
lower limb and probably of the uterus also, and that 
the absence of measurable systemic blood pressure 
changes does nor formally exclude the possibility of 
changes in uterine blood flow. 

The small number of cases and the omission to com- 
pare the observed fall in uterine activity with a control 
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group in the study of Tyack and associates the lack of 
information concerning the position of the patients of 
other authors;*"? together with the fact that the estab- 
lishment of a control group for the present study with 
patients in the supine position cannot be justified on 
ethical grounds in the knowledge of the adverse effects 
on fetal well being of this position,” renders it impossi- 
ble formally to determine the importance of the posi- 
tion on uterine activity during epidural block. 

It is concluded that the present study demonstrates 
that top-up doses of bupivacaine in lumbar epidural 
block do not influence uterine performance as assessed 
by measurements of Montevideo units, pressure area, 
number and amplitude of contractions to any signif- 
icant extend whether labor is spontaneous or oxyto- 
cin-induced or stimulated, as long as aortocaval com- 
pression is avoided. 


The advice and encouragement of Dr. J. S. Craw- 
ford, Birmingham Maternity Hospital, Birmingham, 
England, and of Prof. J. Freeman, Service Univer- 
sitaire d'Anesthésiologie, Lausanne, Switzerland, as 
well as the statistical analysis of Mrs. R. Gautier, Service 
de médecine Sociale at Préventive, Lausanne, Switzer- 
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The gonadotropin response io 25 ug of LH [FSH releasing hormone (LRH) | 
intravenously was investigated during the very first weeks of pregnancy. It was found 
progressively to decrease, and no response in FSH was found for more than 5. weeks. The 


basal levels of FSH, showed the same decreasing tendency, and a few weeks after 
conception they were often close-to the sensitivity limit of the assay. With this report we 


- have continued our description of the changing pituitary responsiveness to LRH. from 
conception. to the puerperium. During later stages of pregnancy the plasma levels of FSH: 
: were markedly reduced, and the response was inhibited even after 500 ug of LRH 

intervenously. The return of the response during the puerpertum showed a specific pattern 
with a dissociation of the response in FSH and LH. No such dissociation was found 
during the period of progressive inhibition during the very first weeks sof ed 


(AM. J. OBSTET. GYNECOL. 127: 32, 1977.) 


t 
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RECENTLY, we reported that the plasma levels of FSH 
were markedly reduced during. pregnancy, and that 
the pituitary gonadotropin response to synthetic LH/ 
FSH-releasing hormone (LRH) was inhibited.! The re- 
turn of the response during puerperitim showed a 
specific pattern with a-dissociation of the response in 


.. FSH and LH.? Quite constantly the FSH response re- 


turned more rapidly than the LH response. The peak 
level in FSH, after administration of LRH, was higher 


than that in LH compared to what is generally seen. 


. during the various phases of the normal menstrual-cy- 
. cle? * This reversed Em was prevalent for at least 4 
weeks after delivery. - | 
In the present xd we studied the pattern of 
plasma FSH after LRH stimulation during the very 
first weeks of pregnancy. The aim was to date the be- 
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ginning of the nonresponsiveness of the pituitary to 
LRH in early pregnancy, and to find out whether the 
gradual inhibition of the response, like its returning 
after delivery at term, follows any particular pattern. 


- To assure timing of the conception, the study was 


restricted to women who became pregnant ae 
heterologous insemination (AID). 


Material Sl E RT 


The clinical material consisted of six married wom- 
en, 27 to 32 years of age. The couples were all pa- 
tients of the fertility clinic of the hospital. Examination 
had revealed nothing remarkable in the women, but 
azoospermia in their husbands. The women were 
therefore submitted to heterologous insemination. 

The insemination was carried out at the expected 
time of ovulation as predicted from previous tempera- 
ture charts. Insemination was performed only once in ' 
each menstrual cycle. When conception occurs, it does 
so within 48 hours of insemination.” Four pregnancies 
occurred and were diagnosed from a continuously 
high basal body temperature, increasing excretion of 
urinary pregnandiol, and positive urinary hCG test. 

Each patient was tested with 25 wg of LRH intrave- 
nously on the day of insemination. Similar tests were 
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Fig. 1. Effects on basal levels of FSH of 25 ug of LRH given intravenously to four women during 
pregnancy. Each woman was tested on the day of insemination and then once a week for the. 
following 6 weeks. All levels are expressed as mean + S.E.M. in mI.U. per milliliter of the second 


IRP-hMG. 


then carried out at intervals of about 1 week. In the 
patients who became pregnant seven LRH tests were 
done. In the cycles which did not result in pregnancy, 
tests were carried out until the next menstrual period, 
l.e., only two tests in each cycle. 

The day before every LRH test, determinations 
were made of the 24 hour urinary excretion of preg- 
nandiol.? 

Administration of LRH. LRH (synthesized and 
supplied by Farbwerke Hoechst A.S., Frankfurt) in the 
form of dry powder in ampoules containing 25 ug was 
dissolved in 1 ml. of sterile water immediately before 
use and given intravenously in the course of about 1 
minute. The performance of the test and intervals for 
blood Sp have been described in a previous 
paper.? 

LH and FSH assay systems. Plasma FSH and LH 
were determined in triplicate with double-antibody 
radioimmunoassay. The reagents used in the assays 
have been described in detail previously.’ !? 


The plasma levels of FSH and LH in this investiga- 
tion are expressed in mI.U. per milliliter of the second 
IRP-hMG. The normal range of LH and FSH levels 
during the follicular phase in healthy women were 5.0 
to 30 mI.U. per milliliter for LH and 2.8 to 16.5 mI.U. 
per milliliter for FSH. 

Response. The LH as well as the FSH response to: 
LRH was defined as the difference between the mean 
of the two pretreatment basal levels and the mean of 
the two LH values at 25 and 40 minutes, and that of 
the FSH values at 40 and 60 minutes, Le., mostly the 
two highest values. 


Results 


The four women who became pregnant showed the 
same pattern of changed responsiveness of the pitu- 
itary to stimulation with LRH (Fig. 1). In the tests car- 
ried out on the day of insemination, the basal levels of 
the gonadotropins corresponded to normal preovu- 
latory levels. One week after insemination they still 
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Fig. 2. Basal levels (lower part) and responses (upper part) in 
LH and FSH to intravenous injection of 25 ug of LRH in the 
same women as shown in Fig. J. The LH/hCG values obtained 
in the tests done 3 weeks after insemination and onwards are 
not included in the figure because the levels were all above 
220 mL.U. per milliliter owing to the cross-reaction between 
LH and hCG in the assay-system. 


remained at concentrations generally found at the cor- 
responding phase of a normal cycle. The gonadotro- 
pin response to injection of LRH also corresponded to 
those found in the nonconception cycles (Table I). 
. Probably due to variations in the estrogen levels indi- 
vidual differences are seen in basal levels and gonado- 
tropin responses in these first two tests. In the follow- 
ing tests the basal levels of FSH successively decreased 
and soon reached a level below the lower limit of the 
normal range in eumenorrhoic women. In three of 
the women the basal FSH levels actually reached a 


level close to the sensitivity limit of our FSH assay (1- 


 mI.U. per milliliter). This change was accompanied by 
a progressive decrease in the FSH response to LRH. 
None of the four pregnant women showed any FSH 
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‘Table I. Basal levels of LH and FSH and responses 
` to injection of 25 ug LRH intravenously in the 


nonception cycles. Levels are éxpressed as 
mean + S.E.M. in mI.U. per milliliter 
of the second IRP-hMG 


Basal level Response 
On the day of insemination 
LH ` ' 50.2 + 10.7 128 x 104 
FSH. 170+ 29 2112 47 
1 week after insemination . 
LH 19553 2.2, 294+ 29 
| FSH 9.3 + 2.6 3.7 + 0.4 





response for more than 5 weeks after insemination. In 
two of the patients the FSH response was inhibited still 
earlier, 

In the tests carried out from 2 weeks after inseminz- 
tion and onwards, the basal levels of LH rose, probably 
due to interference from starting hCG production. 
There was still a LH response to LRH (Fig. 2). 

All the pregnancies were uneventful during the in- 
vestigation period. Three of the women were delivered 
of their infants, The children were completely healthy. 
One patient (G. A.) aborted in the third month of preg- 
nancy. She showed the same pattern of decreasing 
basal FSH levels and decreasing FSH response to LRH, 
as well as an increase in basal LH/hCG levels two weeks 
after insemination. Urinary excretion of pregnandiol 
was low at the time of the first tests. At the second tests, 
1 week after insemination, the values corresponded to 
those normally seen after ovulation (>1.5 mg. per 24 
hours), and the mean excretion in the conception cycles 
did not differ significantly from the nonconception cy- 


cles (3.1 + 0.8 and 4.6 + 0.3 mg., respectively). The : 


values were then progressively increasing, but in Pa- 
tient G. A., who later had a spontaneous abortion, the 
values became subnormal suggesting inadequate func- 
tion of the corpus luteum (Table II). 


Comment 


In recent years some conflicting reports have ap- 
peared on the plasma levels of FSH after administra- 
tion of LRH during pregnancy. Zarate and associates” 
demonstrated a significant increase in FSH to 50 ug of 
LRH in women between the thirteenth and thirty-sixth 


week of pregnancy. The FSH response did not differ 


with the stage of pregnancy. 

In a previous investigation," however, we could not 
demonstrate any siznificant response in FSH following 
administration of LRH in a dose of 25 ug intravenously 


of 
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Table II. Twenty-four hour urinary excretion of pregnandiol in the pregnant women on 
the different test occasions. The excretion is expressed in mg. per 24 hours 


After insemination 


G.S. 3.9 5.4 7.4 5.9 5.6 5.1 
D. H. 4.9 6.1 6.2 7.9 5.4 7.2 
G. A. 1.8 9.5 9.4 1.7 1.6 1.3 
Lo. 1.9 6.9 11.4 13.2 = 14.5 





in the first trimester of pregnancy. Nor could we’ find 
any response to LRH in the second trimester of preg- 
nancy, not even when the dose of LRH was increased 
to 500 wg intravenously. This agrees with a report by 
Nakano and associates” who did not see any rise in 
FSH levels in pregnant women in the sixth to the 
thirty-eighth week of pregnancy. In that investigation 
200 ug of LRH were given intravenously, As far as we 
know, no reports are hitherto available on the respon- 
siveness of the pituitary to stimulation with LRH in the 
very first weeks of pregnancy. 

The observations made in the present investigation 
lend strong support to our previous finding, that the 
FSH response is inhibited during pregnancy, and also 
shows that this inhibition develops progressively dur- 
ing early pregnancy. No response is demonstrable for 
more than 5 weeks of pregnancy. 

As shown tn Patient G. A., insufficient function of 
the corpus luteum with subnormal pregnandiol levels 
does not seem to affect the decreasing responsiveness 
of the pituitary to LRH stimulation. 


At variance with the events when the gonadotropin 
response returns to normal in the puerperium, no dis- 
sociation of the response in LH and FSH was found 
during the first 2 weeks of pregnancy. The response 
decreased for both LH and FSH in a parallel fashion. 
From 3 weeks on, the LH levels could not be measured 
because LH and hCG cross-react in our LH assay. 

In an endeavor to elucidate the cause of the inhibi- 
tion of the gonadotropin response to LRH, that pro- 
gressively occurs after conception, further studies 
are performed on hormonal factors involved in 
the development and maintenance of the pregnant 
state. 
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OVCON-50 


21 yellow tablets of norethindrone 1 mg. 
combined with ethinyl estradiol 0.05 mg., 
followed by 7 green inert tablets 


OVCON:35' 


21 peach tablets of norethindrone 0.4 mg. 
combined with ethinyl estradiol 0.035 mg., 
followed by 7 green inert tablets 





For Brief Summary, please see last page of this advertisement. 
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providing... 
- effective low-dose 
contraceptive protection“ 
: low incidence 
of common side effects 
acceptable cycle control' 
in-depth clinical studies 
in widely different populations ' 
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OVCON*50 


21 yellow tablets of norethindrone 1 mg. 
combined with ethinyl estradiol 0.05 mg., 
followed by 7 green inert tablets 


tested in 1.028 


women for 
9,558 cycles' 


Although these women represented a 
wide range of socioeconomic groups 
with inherent differences in motivation, 
pregnancy rate (Pearl's formula) was 
0.13 pregnancies per 100 woman years 
due to method failure and 0.75 preg- 
nancies per 100 woman years due 

to patient failure. This results in a use- 
effectiveness of 0.88 pregnancies per 
100 woman years. 


Few women-2.79/o —discontinued 
therapy for cycle-related reasons... 
and these were not necessarily spotting 
or breakthrough bleeding, but included 
amenorrhea and what women con- 
sidered bleeding too little or too much. 
There was a discontinuation rate of 
10.8% for all other on-therapy condi- 
tions, which, however, were not 
necessarily caused by Ovcon-50. 









OVCON:35 


21 peach tablets of norethindrone 0.4 mg. 
combined with ethinyl estradiol 0.035 mg., 
followed by 7 green inert tablets 


tested in 1,861 
women for 


20,230 cycles' 


In these women, with a wide range of 
backgrounds and motivations, there 
was effective control of conception. 
Pregnancy rate (Pearl's formula) due to 
method failure was 0.41 pregnancies 
per 100 woman years, and 0.95 
pregnancies per 100 woman years were 
due to patient failure. This results in 

a use-effectiveness of 1.36 pregnan- 
cies per 100 woman years. 


There was a higher discontinuation rate 
—11.6%-—for cycle-related reasons 
with Ovcon-35 than with Ovcon-50, but, 
again, reasons included any spotting as 
well as amenorrhea and bleeding too 
much, too little, or irregularly. On the 
other hand, the discontinuation rate for 
all other on-therapy conditions, which 
were not necessarily related to 
Ovcon-35, was quite low—7.1%. 


1. Data on file, Mead Johnson Laboratories. 


OVCON-50 and OVCON-35* 
offer the advantages of 

effective low-dose protection 

and of uninterrupted regimens— 

2] active tablets and 7 inert tablets 


For Brief Summary, please see following page. 


*The effectiveness of Ovcon-35 is somewhat lower than higher-dose 


combination products. 


tSee "Special Note” section of prescribing information on last page of 


this advertisement. 


two dosages from which to select 


LOWER DOSE 


LOW DOSE 


OVCON-50 OVCON-35 


21 yellow tablets of norethindrone 1 mg. 
combined with ethinyl estradiol 0.05 mg., 
followed by 7 green inert tablets. 


Special Note: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effec- 
tiveness of the sequential products appears to be somewhat lower than that of 
the combination products. The effectiveness of OVCON-35 is somewhat lower 
than higher-dose combination products. Both types provide almost completely 
effective contraception. The dropout rate for medical reasons due to menstrual 
disorders and irregularities appears to be higher for OVCON-35 than that ob- 
served with higher-dose combination products. An increased risk of thrombotic, 
thromboembolic and cerebral vascular disease associated with the use of hor- 
monal contraceptives has been shown in studies conducted in both Great Brit- 
ain and the United States. Other risks, such as those of elevated blood pressure 
and reduced tolerance to carbohydrates, have been reported and appropriate 
tests should be conducted to monitor these during oral contraceptive therapy. 
Liver disease has also been reported, and the physician should be alert to its 
earliest manifestations. Long-term administration of both natural and synthetic 
estrogens in subprimate animal species in multiples of the human dose in- 
creases the frequency for some animal carcinomas. These data cannot be 
transposed directly to man. The possible carcinogenicity due to the estrogens 
can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 

Indication: Oral contraception. 

Contraindications: Thrombophlebitis, thromboembolic disorders, cerebral 
vascular disease, or a past history of these conditions; markedly impaired liver 
function; known or suspected carcinoma of the breast; known or suspected 
estrogen dependent neoplasia; undiagnosed abnormal genital bleeding; known 
Or suspected pregnancy. 

Warnings: If signs of thrombotic and thromboembolic disorders (throm- 
bophlebitis, cerebrovascular disorders including hemorrhage, pulmonary embol- 
ism and retinal thrombosis) occur or are suspected, use of the drug should be 
discontinued immediately. (Studies indicated a higher risk of these conditions 
with use of these drugs, not persisting after drug use was discontinued and not 
enhanced by long-term use." !9) If gradual or sudden, partial or complete loss 
of vision occurs, or if there is sudden onset of proptosis, diplopia or migraine; 
or if examination reveals papilledema or retinal vascular lesions, discontinue 
medication. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during 
pregnancy. ! 1713 Safety of use in pregnancy has not been established, therefore 
pregnancy should be ruled out before initiating or continuing the contraceptive 
regimen. Pregnancy should always be considered if withdrawal bleeding does 
not occur. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs; long-range effect 
to the nursing infant cannot be determined at this time. Hepatic lesions 
(adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occasionally 
fatal, have been reported in short-term as well as long-term users of oral con- 
traceptivés. Such lesions may present as an abdominal mass or with the signs 
and symptoms of an acute abdomen and should be considered if the patient 
has abdominal pain or evidence of intra-abdominal bleeding. 

Precautions: A thorough history and physical examination of breasts and 
pelvic organs should include Papanicolaou smears. (Estrogens have been 
known to produce tumors, some of them malignant, in five species of subpri- 
mate animals.) If endocrine and liver function tests are abnormal in patients 
taking these drugs, repeat tests after the drug has been withdrawn for two 
months. Under the influence of these drugs, pre-existing uterine fibromyomata 
may increase in size. Some conditions (epilepsy, migraine, asthma, cardiac or 
renal dysfunction) might be influenced by fluid retention. Observe carefully for 
such. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleed- 
Ing per vaginam, adequate diagnostic measures are indicated. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. Any possible influence of 
prolonged OVCON therapy on pituitary, ovarian, adrenal, hepatic or uterine func- 
tion awaits further study. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. Diabetic patients 


21 peach tablets of norethindrone 0.4 mg. 
combined with ethinyl estradiol 0.035 mg., 
followed by 7 green inert tablets. 


should be carefully observed while receiving such therapy. The age of the pa- 
tient constitutes no absolute limiting factor, although these drugs may mask 
the onset of the climacteric. The pathologist should be advised of OVCON 
therapy when relevant specimens are submitted. Susceptible women may expe- 
rience an increase in blood pressure following administration of contraceptive 
steroids. If cholestatic jaundice occurs, OVCON should be discontinued. This 
condition is more likely to occur in patients with a history of cholestatic jaun- 
dice of pregnancy. 

Adverse Reactions Observed in Patients Receiving Oral Contraceptives: A 
statistically significant association has been demonstrated between use of oral 
contraceptives and: thrombophlebitis, pulmonary embolism, cerebral throm 
bosis and hemorrhage and gall bladder disease. Suggestive evidence, neither 
confirmed nor refuted, between use and: neuro-ocular lesions (retinal throm- 
bosis and optic neuritis) and hepatic lesions with or without intra-abdominal 
bleeding. Known to occur: nausea, vomiting, G.I. symptoms (abdominal cramps 
and bloating), breakthrough bleeding, change in menstrual flow, spotting, 
amenorrhea during and after treatment, breast changes (tenderness, enlarge- 
ment and secretion), mental depression, change in weight (increase or 
decrease), changes in cervical erosion and cervical secretions, suppression of 
lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals, edema, chloasma or melasma (which may persist), cholestatic 
jaundice, migraine, rash (allergic). Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment; premenstrual-like syndrome; 
changes in libido; changes in appetite; cystitis-like syndrome; headache; in- 
tolerance to contact lenses; nervousness; dizziness; fatigue; backache; hirsut- 
ism; loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic 
eruption; itching; vaginitis. May A/ter Laboratory Results in: Hepatic function (in- 
creased sulfobromophthalein retention and other tests), coagulation tests (in- 
crease in prothrombin, Factors VII, Vill, IX and X, decrease in anti-thrombin III 
and an increase in norepinephrine-induced platelet aggregability), thyroid func- 
tion (increase in PBI, and butanol extractable protein bound iodine and 
decrease in T4 uptake values), metyrapone test, pregnanediol determination. 

References: (1) Royal College of General Practitioners: Oral contraception and 
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For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work. " 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 
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10 PHY-Multi Speciality Clinic 
Interviewing for OB-GYN 


The present group includes internists, general 
surgeons, family practitioners, orthopedic 
surgeon and pediatrician. Teaching status 
available with University of South Dakota 
Medical School. Local hospital has residency 
program in General Surgery, Internal Medi- 
cine and OB-GYN. Outstanding recreational 
opportunities. Two four-year colleges. All of 
the corporate fringe benefits. Malpractice 
insurance covered by the clinic. Immediate 
full-status incentive plan for distribution of 
income with first year guarantee. 

If you have any questions, please contact 
Hal Anderson, Medical Clinic, P.A., 1104 
West Eighth, Yankton, South Dakota 57078. 
Phone number (605) 665-7841 or (605) 665- 
5789. 








Care North Carolina) 


A new prepaid group health plan (Multi-specialty) 
opened July, 1976, for employees of R.J. Reynolds 
industries, Inc. Assured growth, continuing expansion. 
The following board-qualified specialists are needed: 


INTERNISTS PEDIATRICIANS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent 
hospitals. Medical school environment. 
Winston-Salem is located in the Piedmont section of 
North Carolina and is within reasonable driving 
distances to the Atlantic Ocean and Blue Ridge 
Mountains. The city is noted for its cultural, 
recreational, and college environments. 

Salary commensurate with experience, Liberal fringe 
benefits including paid vacation, CME, retirement, 
life insurance, and health coverage. Malpractice 
insurance paid. Relocation expenses paid. 

Send curriculum vitae, including salary requirements to: 

Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
ina: Salem, North Carolina 27103 


Winston- m 


Plan Inc. 


An Equal Opportunity Employer M/F 
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The effect of smoking on serum human placental lactogen levels 
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Induction of midtrimester abortion with intra-amniotic urea and intravenous oxytocin 
W. G. Smith, H. H. Allen, J. A. Collins, and J. Roth 
London, Ontario, Canada 


Effects of dexamethasone on maternal and fetal hemodynamic states and fetal oxygenation 
Daniel I. Edelstone, M.D., Eberhard Mueller-Heubach, M.D., and Steve N. Caritis, M.D. 
Pittsburgh, Pennsylvania 


Gonadal karyotyping in women with and without ovarian activity 
E. Kemman, M.D., G. Gentille, M.D.. A. Douglas, M.D., and J. R. Jones, M.D. 
Brooklyn, New York 


New lung functions and pregnancy 

Grace R. Baldwin, M.D., Doraswamy Saroja Moorthi, M.D., James A. Whelton, M.D., and 
Kenneth F. MacDonnell, M.D. 

Brighton, Massachusetts 


Some social and medical correlates of pregnancy outcome 
Gabriel Stickle, M.A., and Paul Ma, M.Sc. 
White Plains, New York 


Transcervical tubal occlusion with a steerable hysteroscope: Implantation of devices into 
extirpated human uteri 

Erich E. Brueschke, M.D., Hossam E. Fadel, M.D., Kenneth Mayerhofer, Frank C. Scribano, B.S., 
Julian T. Archie, M.D., George D. Wilbanks, M.D., and Lourens J. D. Zaneveld, D. V.M., Ph.D. 
Chicago, Illinois, and Augusta, Georgia 
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THE UNIVERSITY OF TENNESSEE 
CENTER FOR THE HEALTH SCIENCES 
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OF MENSTRUAL DISORDERS 
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NORMAL EVENTS 

Frederick Naftolin, M.D., Ph.D. 
Maturational Changes in the Hypothalamic- 
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The Normal Menstrual Cycle 

CENTRAL NERVOUS SYSTEMS DISORDERS 
Howard E. Kulin, M.D. 
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Psychogenic Amenorrhea and Anorexia Nervosa 


Henry G. Friesen, M.D. 
The Galactorrhea-Amenorrhea Syndromes 


SPECIAL LECTURE 


Roy O. Greep, Ph.D. 
To Reproduce or Not 


OVARIAN DISORDERS 
Paul G. McDonough, M.D. 
Primary Ovarian Failure 
Griff T. Ross, M.D., Ph.D. 
Disordered Follicular Maturation 
and Atresia 
Georgeanna Seegar Jones, M.D. 
Disordered Function of the Corpus 
Luteum 
Mortimer B. Lipsett, M.D. 
Functioning Ovarian Tumors 
Joseph W. Goldzieher, M.D. 
Polycystic Ovarian Disease 
Robert B. Greenblatt, M.D. 
Dysfunctional Uterine Bleeding 


PITUITARY DISORDERS 
William H. Daughaday, M.D. 
Sheehan's Syndrome 
Bernard Kliman, M.D. 

Pituitary Tumors 

David Rabin, M.D. 

Isolated Gonadotropin Deficiency 
Emery Wilson, M.D. 

Diagnostic and Therapeutic Uses 
of Sex Steroids 


THYROID and ADRENAL DISORDERS 


W. E. Mayberry, M.D. 
Hypothyroidism 

Grant W. Liddle, M.D. 

Adrenal Disorders 

James R. Givens, M.D. 
Combined Ovarian and Adrenal 
Hyperandrogenism 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire year's 
issues. Designed to keep your journal copies 
near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in a 
rich red Kivar cover. Files are scuff-resistant and 
washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most costly 
binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 postage 
per case for orders outside U. S. Satisfaction 
unconditionally guaranteed or your money back! 
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$ She’s looking to you for answers. . 
 Reassure her. 


ENS Results of ten years’ clinical 
experience with Saf-I-Coil can help 
you provide the information she’s — 
seeking. 


kj 


Saf-T-Coil is an IUD found comparable to the “pill” in use effectiveness.'? 
Results of one of the longest investigations —a five-year study? in Florida clinics, based on 
27,712 insertions and 541,248 woman-months of use— indicate: a low 0.8% in situ pregnancy 
rate, high 80% continuation rate, 11.9% expulsion rate and 8.0% removal rate. Subsequently, 
the investigators made Saf-I-Coil their “device of first choice." 


Three Saf-T-Coil sizes ensure contraceptive effectiveness throughout her 
reproductive years: Saf-T-Coil Nullip 25-S for the nulliparous and young woman, 
Saf-I-Coil 32-S for the primiparous woman and Saf-T-Coil 33-S for the multiparous woman. 


Saf-T-Coil Nullip 25-S, in particular, has proved to be a device well-suited to 
the woman with a small uterus. Results of a separate two-year study! in Florida clinics, based 
on 1,179 insertions and 9,750 woman-months of use, indicate a low 0.4% in situ pregnancy 
rate, relatively high 70% continuation rate, 11% expulsion rate and 19% removal rate— both 
considered acceptable in nulliparous patients. Insertions were easy and virtually painless, 
using the standard techniques and no anesthesia. And the Nullip 25-S rapidly accommodated 
to the shape of the uterine cavity— in contrast to the more rigidly designed devices,which 
force the uterus to conform. No serious complications were reported in this study. 


Every Saf-I-Coil is made of inert plastic with no copper additives. 
. And with every Saf-T-Coil — Saf-T-Sound* — the sterile, disposable intra- 
uterine probe that helps make fitting easier and more accurate. 


Caution: Federal law restricts this product to sale by or on the order of a physician. 

Contraindications: Should not be used in pregnancy or suspicion of pregnancy, suspicion of carcinoma, 
acute cervicitis, acute or subacute adnexal disease, broids. menorrhagia or unexplained bleeding. 

I. Caraway, A. F.: Floridas Experience with an Intrauterine Device for the Nulliparous Patient. 
Presented at the International Family Planning Research Association Meeting, Palm Springs, California, 
October 21, 1974. 

2. Caraway, A. F. and vA B. J.: J. Reprod. Med. 10:171, April 1973. 

3. Hayes, O. J.: South. Med. |. 66:254, Feb. 1973. 
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FETUS, PLACENTA, 
AND NEWBORN 





Estimation of fetal weight by fétography 


SACHIO OGITA, M.D. 
TERUJI KAMEI, M.D. 
TADASHI SUGAWA, M.D. 
Osaka, Japan 


The present studies were designed to estimate fetal weight on the. basis of the thesis that 
the factors which determine body weight include the fetal bone and the amount of fetal 
soft tissue, ie., fetal corpulence. Scalp thickness on the fetogram tn the vertex 


presentation was measured, and the ratio of the minimal femur diameter to the thickness 
of soft lissue on the extensor side in the same region was calculated as an index of fetal 
corpulence. The scalp thickness and the ratio obtained proved to be highly correlated with 
fetal weight. (Am. J. OBSTET. GYNECOL. 127: 37, 1977.) 


PRENATAL ESTIMATION of fetal weight constitutes 
one of the more important obstetric problems remain- 
ing to be solved for the clinician. 

Attempts have been made to estimate fetal weight 
from the fetal biparietal diameter as measured by x-ray 
or ultrasound. The investigators believed that more 
precise cephalometry would increase the accuracy of 
fetal weight estimates." 

However, radiology has proved unsatisfactory be- 
cause of distortion of the fetal image. Furthermore, a 
precise estimation of fetal weight has not yet been ac- 
complished even wizh the most accurate measurement 
of fetal biparietal diameter.” ? 

Admittedly, factors which determine body weight 
are, to some extent, related to skeletal development, 
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but other factors such as the amount of soft tissue are 
important. "This suggests the need to determine the 
amount of fetal soft tissue as well as the need to assess 
the development of the fetal skeleton. 

Among various techniques employed thus far for de- 
tecting fetal morphclogic development, fetography is 
distinguished for its excellent fetal resolving power. 
Fetography can be regarded as the most powerful meth- 
od for inspecting the fetus as previously shown.® ® 16 

The present study was designed to estimate the 
thickness of fetal soft tissue with the use of fetographic 
techniques as a basis for the measurement of fetal 
weight. 


Material and methods 


Fetography was performed in the manner described 
at the antenatal clinic of the Osaka City University 
Hospital on pregnant patients at greater than 32 weexs 
of gestation who were believed to have abnor mal 
pregnancies. After localization of the placenta by ul- 
trasound, approximately 10 ml. of amniotic fluid was 
aspirated by transabdominal amniocentesis, followed 
by the infusion of 10 ml. of iodized oil,* regardless of 
the gestational age. 


*Ethiodol, Fougera. 
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Fig. 1. Relation between scalp thickness and fetal weight. The 
regression equation relating fetal weight to scalp thickness is 
y = 1,525x — 3,495 (r = 0.59; No. = 43). For example, values 
of 3.4 and 4.0 indicate fetal weights of 2,500 and 2,800 grams, 


respectively. 


Fetograms were obtained 24 hours after infusion 
with a film-bulb distance of 1 M: by using high-voltage 
(90 to 100 kv.) and highly photosensitive films in order 
to minimize the exposure of the fetus to x-rays. - 

There were 54 patients in the present study, after 
exclusion of those with such fetal anomalies as anen- 
cephaly or intrauterine death. 

‘In 29 of the 54 cases, delivery of the fetus occurred 
within two days after fetography; delivery occurred in 
the remaining 25 cases within three to 55 days after 
fetography. | 
. The fetal weight at the time of fetography was re- 
garded as almost the same as the birth weight if deliv- 
ery occured within two days. The birth weight was cal- 
culated retrospectively in the other cases with Funa- 
gawa's!? fetal growth curve. 

In each instance, the apparent thickness of soft tissue 
in some of the visualized parts of the fetus on the 
fetogram was measured, and its relationship with the 
fetal weight was studied. 


Results 


Ordinarily, development of the normal fetus pro- 
ceeds in a manner whereby the soft tissue grows at a 
rate faster than that of the bones as pregnancy ad- 
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vances. Abnormal development of soft tissue, i.e., ab- 
normal deposition of subcutaneous fat, may occur in all 
parts of the fetal body, especially in the cheeks, shoul- 
ders, brachia, abdomen, thighs, and buttocks. T hicken- 
ing in these sites can be regarded as a sign of fetal 
obesity. Hence, an attempt was made, first of all, to 
determine fetal corpulence in numerical terms by 
measuring the thickness of the soft tissue in these areas 
on the fetogram. | 

Among the above-mentioned sites where fetal corpu- 
lence manifests itself distinctly, cheeks, shoulders, ab- 
domen, and buttocks were found inappropriate as sites 
of measurement of soft tissue, because the thickness 
from the bone crest up to the outer margin of the 
silhouette of soft tissue in these regions varied, depend- 
ing on the spatial relationship between the direction of 
x-ray emission and the position of the fetus. 

In the brachium and thigh, the thickness of the soft 
tissue on the fetogram was relatively easier to measure. 
However it was found not only that the location of the 
fetus was variable, depending upon its presentation 
and position, but also that magnification oz the feto- 
gram varied in accordance with the distance between 
the extremities and the film. In the brachium, in par- 
ticular, a superimposed shadow of the head or chest 
precluded the thickness of soft tissue from being mea- 
sured as definite sites. | | 

These attempts led us to measure the thickness of 
soft tissue at the zop of the fetal cranium in vertex 
presentations. The fetogram taken at this site is hardly 
affected by a particular fetal presentation or position as 
long as the distance from the film is kept constant. 

In 43 of the 54 cases subjected to fetography, exclud- 
ing those with breech presentation and those which 
permitted no measurement at the vertex, measure- 
ments were made of soft tissue at the top of the head, 
i.e. the measurements of the thickness of the scalp 
from the surface of the cranium. 

Correlation of litle significance was established be- 


tween the measurements obtained and fetal weight 


(Fig. 1). However, it was found that all eight fetuses 
with scalps 3.4 mm. or less in thickness weighed 2,500 
grams or less while all 35 fetuses with scalps more than 
3.4 mm. thick weighed more than 2,500 grams. It was 
also shown that a scalp 4.0 mm. thick or greater was 
associated with 2,800 grams or more in weight in 25 of 
26 fetuses. 

Thus, it can be stated, with a p value of 0.01, that a 
fetus with the scalp belonging to the former class (3.4 
mm. or less) weighs 2,500 grams or more, which indi- 
cates the fetus is mature, while a fetus with the scalp 
belonging to the latter class weighs 2,800 grams or 
more. This means that fetal weight can be estimated by 
apparent fetal scalp thickness regardless of the fact that 
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(b) 


Fig. 2. Method for measuring minimal femur diameter and 
thickness of soft tissue on the extensor side in the same re- 
gion. Unsuitable position (a) and suitable position (b and c). 


fetographic magnification of the scalp varies with the 
distance between the film and the fetal head. 

As discussed earlier, the extremities are sites where 
fetal corpulence is shown. However, there is a marked 
variation of magnified extremities projected on the 
fetogram, depending on their location. The brachium, 
in particular, is unsuitable for measurement of bones 
and soft tissue because of superimposed shadows of 


other regions. But a clear-cut silhouette of soft tissue | 


and bones is obtainable in the femoral region. 

It was also found that the femur of the fetus is almost 
perfectly circular in shape and smallest in diameter in 
the middle of its longitudinal axis. 

This suggests that, by calculating the ratio of thick- 
ness of soft tissue to the diameter of the femur at a 
specific point, i.e., the site where the femur has the 
smallest diameter, or the middle of its longitudinal 
axis, it may be possible to quantify the degree of fetal 
obesity while it is possible to eliminate the effect of 
varying magnification in different positions of the 
fetus. 

In 40 cases, measurements were made of the mini- 
mal femoral diameter (Fmd) on the leg closed to the 
film as well as the thickness of soft tissue surrounding 
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Fig. 3. Fetal weight versus the ratio of femoral thickness to 
minimal femur diameter. The regression equation is 
y = 356.1x — 362.4 (r = 0.61; No. = 40). 


the femur at that site as shown in Fig. 2. From the 
measurements obtained, the ratio of the diameter of 
soft tissue to Fmd was calculated in order to examine its 
possible correlation with fetal weight (Fig. 3). 

The correlation involved proved unsatisfactory, as 
shown by the following equation: 


y = 356.1x — 362.4 (r = 0.61; No. = 40). 


This was ascribed to the facts that: (1) the section of 
femoral soft tissue in the middle of the thigh is roughly 
circular in shape on the extensor side but oblong on the 
flexor side and (2) the thickness of soft tissue on the 
flexor side varies to the extent that the limb concerned 
is flexed. In order to eliminate these unfavorable fac- 
tors, the thickness of femoral soft tissue was measured 
on the extensor side (Fs) to examine the correlation 
between fetal weight with the Fs/Fmd ratio thus calcu- 
lated. 

The Fs/Fmd ratio was calculated from measure- 
ments of the minimal femoral diameter on the proxi- 
mal side to the film and of the thickness of soft tissue 
on the extensor side in the same region. Measurement 
of soft tissue was made on the distal side of the thigh 
when it was uncertain whether the extensor or the 
flexor side was actually projected. In other words, it 
was made when the anteroposterior axis of the thigh 
ran parallel with the direction of projection. 
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Fig. 4. Correlation between fetal weight and rado of the thickness of femoral soft tissue on the 
extensor side (Fs) to the minimal femur diameter (Fmd). The regression equation is (b) 
y = 964.1x — 991.3 (r = 0.86; No. = 44). If the equation of correlation is regarded as the one repre- 
senting an exponential or a biphasic curve with the center at x = 4.2, the equation will be 
y = 587.2 x 109/95 (r = 0,88), (a) y = 887.2x — 701.0 (r = 0.91), and (c) y = 1496.1x —3,295.2 
(r — 0.86), respectively. x, Fetuses born to diabetic mothers; o, improper position. 


The Fs/Fmd ratio was calculated to examine its cor- 
relation with fetal weight in 44 cases, with the exclusion 
of neonates who were born to diabetic mothers and 
who presented signs of obesity and also those cases in 
which fetography was carried out in an improper di- 
rection. ` 

As a result, the ratio proved to be highly correlated 
with fetal weight (Fig. 4). The equation of correlation, 
obtained on the assumption that the correlation is 
linear, is: 


y = 964.1x — 991.3 (r = 0.86; No. = 44). 


However, a close analysis of the scattergram reveals a 
point of inflection in the vicinity of fetal weight of 
3,000 grams or an Fs/Fmd ratio of 4.2. If this scatter- 
gram is regarded as the one representing an exponen- 
tial curve, the relationship involved can be expressed as 
y = 587.2 x 10919 (r = 0.88). If this is assumed to 
represent a biphasic curve with the center at an Fs/ Fmd 
ratio of 4.2, the equation y = 887.2x — 701.0 
(r = 0.91) will be derived from ratio values less than 


4.2 and likewise the equation y = 1,496.1x — 3,295.2 
(r = 0.86) over the ratio of 4.2. In both cases, a marked 
correlation thus can be established. 

In 29 cases which did not permit the use of the fetal 
growth curve, Le., those in which delivery occurred 
within two days after fetography (Fig. 5), similar re- 
sults were obtained with the equation of y= 
951.4x — 936.7 (r = 0.87), provided that the incre- 
ment in weight for that span of time was ignored. It 
was also found that the scattered dots of five fetuses 
who had signs of obesity and were born to diabetic 
mothers appreciably diverged from those of tne nor- 
mal fetus, lying on the regression line (a) of the fetuses 
weighing less than 3,000 grams or on the curve for (b) 
y = 964.1x — 991.3, as shown in Fig. 4. 


Comment 


The methods of estimating fetal weight available thus 
far are those based on the condition of pregnancy; the 
duration of pregnancy," the length of the uterine fun- 
dus, and the maternal abdominal circumference” and 


*. 


“Volume 127 
Number 1 


those utilizing fetal measurements obtained by x-ray? 
* or by B-scan and anniotic fluid analysis for the de- 
termination of the degree of fetal maturity as an indi- 
rect measurement of fetal weight.'? 

Of these, x-ray and B-scan techniques próvide direct 
measurement of the fetus per se, but they are not satis- 
factory because accurate measurements are not obtain- 

‘able in certain fetal presentations and positions and 
because the size of the fetal skeleton, even if measured 
accurately, is correlated only to a limited extent with 
fetal weight. l 

Ianniruberto and Gibbons? also found it difficult to 
determine fetal weight on the basis of the fetal 
biparietal diameter, which they measured precisely by 
B-scan. According to them, this technique is not practi- 
cal because of the difficulty in measuring precisely fetal 
beparietal diameter as well as the wide variation in 
weight even among fetuses with an identical biparietal 
diameter. 

In fact, documented coefficients of correlation be- 
tween biparietal diameter and fetal weight as calculated 
from the regression equation are not greater than 
0.63.7 An error of +400 grams is unavoidable even 
with the most accurate method currently available.’ 

Measurements of the fetal skeleton become still more 
difficult when it comes to the length of the long bones 
or the vertebrae. This method is made even more im- 
practicable by the variability of measurements obtained 
in different fetal positions. 

In general, body weight may be considered as a func-- 
tion of the length of the skeleton and of the amcunt of 
soft tissue. We first measured the thickness of soft tis- 
sue at the top of the head as the most reliable site of 
measurement to verify its correlation with fetal weight. 
The resultart regression equation proved unsatisfac- 
tory, since the thickness of the scalp on the fetogram 
may well vary in accordance with the location of the 
fetal head within the pelvis. 

But the fact that, no matter how (stor leads scalp 
thickness might be magnified, a measured value for 
scalp thickness of 3.4 mm. served as an index by which 
to discriminate actual fetal weight of 2,500 grams or 
more from that of less than 2,500 grams is indicative of 
soft tissue which accounts for a large proportion of the 
weight in a fetus. In other words, the degree of fetal 
corpulence may be regarded as a genuine function of 
fetal weight. 

. Àn attempt was then made to express the degree of 
corpulence in quantitative terms. The degree of corpu- 
lence is proportional to weight and inversely propor- 

cm.?p : 
cm 





TEC Gm. 
tional to stature (—— = ; p: density). The ratio 
cm. 


Fs/Fmd used in the present study is undoubtedly an 
index of the degree of corpulence, although ihe two 
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Fig. 5. Correlation between fetal weight and ratio of Fs/Fmd 
within two days prior to delivery. The regression equation is 
y = 951.4x — 936.7 (r = 0.87; No. = 29). 


are not of the same dimension. Actually, the procedure 
of calculating such a ratio made insignificant and un- 
worthy of attention the difference in fetographic mag- 
nication which appears in accordance, with the loca- 
tion of the fetus. — 

Moreover, the ratio has universal validity, which en- 
ables one to make a comparison between the degrees of 
corpulence among fetuses. 

Measurements of soft tissue on the extensor side of 
the thigh are made on the distal side if they are not 
feasible on the proximal side. There is no significant 
difference between the two sides. Actually, measure- 
ments of femoral soft tissue on the extensor side were 
impossible in five of the 53 cases because the an- 
teroposterior axis of the femur projected on tlie feto- 
gram ran parallel in the direction of the x-rays or per- 
pendicular to the plane of the film or because there was 
a rotatiori of the thigh by +15° or more. 

In measuring the thickness of soft tissue at the mid- 
dle or at the site minimal in diameter of the femur, it is 
not always required that the fetal femur be exactly 
parallei with the film. Because the extensor aspect is at 
the.middle of the femur, the extensor soft tissue of the 
femur is at the same site. 

That the extensor site of the femur as well as the soft 
tissue of the corresponding site is almost round in a 
section can be explained by the ratio of Fs to Fmd which 
shows the close relationship with weight. 
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In the remaining case, the thighs were flexed so 
heavily at the hip joints that no accurate measurements 
of soft tissue could be made. 

Fetography could: be repeated in those cases where 
the need to estimate fetal weight outweighs the 
radiologic risk: 

In this method, there existed a closer correlation be- 
tween the ratio Fs/Fmd and fetal weight than in any 
other technique ever employed. That the scattergram 
for normal fetuses has a point of inflection at 3,000 
grams, with the gradient becoming steeper thereafter, 
indicates that the growth of soft tissue surpasses de- 
velopment of the bones until the time when a weight of 
3,000 grams or an Fs/Fmd ratio of 4.2 is reached. 
Beyond that point, the increase in the amount of soft 
tissue, i.e., subcutaneous fat.deposition, slows down. 

Indeed, this corresponds well to the fetal growth 
curve which takes a ‘sigmoid or cubic pattern. 
Moreovér, there was no appreciable difference be- 
tween the correlation coefficient obtained in fetuses 
born within two days after fetography (r — 0.87) and 
the coefficient calculated by a reverse operation from 
Funagawa's fetal growth curve. This substantiates the 
validity of his curve. 

On the other hand, the scattered dots of fetuses 
which have signs of obesity and were born to diabetic 
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mothers lie on the regression line of the fetuses weigh- 
ing less than 3,000 grams. This may be interpreted to 
indicate that subcutaneous fat deposition in the fetus 
slows down in the late stage of pregnancy but that in 
the presence of maternal hyper glycemia i it occurs at the 
same rate in the late stage as in the middle stage of 
pregnancy. 

Now that we have adopted a fetogram analysis as a 
clue to the estimation of fetal weight, it is possible for 
us to determine whether or not a fetus weighs 2,500 
grams and also it is possible to estimate fetal weight 
with a correlation coefficient as high as 0.86.to 0.91. 
Obviously, this method is of great help in the manage- 
ment of the fetus in a high-risk pregnancy as well as in 
passing judgment as to obstetric indications such as 
timing of cesarean section. In the present study, the 
highly correlated regression equation with fetal weight 
was derived from measurements of only a few parts of 
the fetal body on a single fetogram despite the fact that 
no other relevant data were taken into consideration. 
Therefore, a more precise expression for the estima- 
tion of fetal weight logically can be expected by incor- 
porating such pertinent factors às the duration of preg- 
nancy and the length of the uterine fundus. Such pre- 
cise expression then should prove to be of clinically 
greater value in obstetric practice. 
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Alteration of ovine fetal respiratory-like activity 
by diazepam, caffeine, and doxapram 
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The effécts of diazepam, caffeine citrate, and doxapram on fetal respiratory-like activity 
(RLA) were studied in 10 chronic sheép preparations (90 to 130 days’ gestation). We 
define fetal RLA as regular changes in fetal tracheal pressure occurring with a frequency 
of at least 1 Hz and an amplitude greater than —5 mm. Hg in the absence of fluctuations 

_ in amniotic cavity pressure. In all maternal (8) and fetal (7) intravenous infusions of 
diazepam (5 to 10 mg.), RLA ceased almost instantancously. The duration of fetal apnea 
varied from 29 to 70 minutes with a mean of 57 minutes, and on occasion, a gasping 
pattern preceded recovery of RLA. Maternal and fetal plasma concentrations of diazepam 
indicated rapid bidirectional placental transfer. Intravenous infusion of doxapram (3 
mg.) to the fetus immediately initiated a transient episode of RLA in 19 of 20 trials. 

` Fetal infusion of caffeine citrate (10 to 20 mg.), especially via the carotid artery, was 
also associated with the rapid onset of a transient episode of fetal breathing. Saline 
control infusions were without effect. Fetal blood gases and pH were not altered by the 
administration of diazepam, caffeine citrate; or doxapram. It is suggested that each drug 
owes its action on RLA to an effect on fetal central nervous system. The influence of 
pharmacologic agents on the process and interpretation of fetal monitoring requires 
continued attention. (AM. J. OBSTET. GYNECOL. 127: 43, 1977.) - 


FETAL RESPIRATORY-LIKE activity (RLA) has. been 
well documented since 1969 when Dawes and as- 
sociates! revived interest in this subject. Since then, 
evidence of its presence has been found in a variety of 
animals, including man." Many factors influence 
RLA, and its occurrence has been postulated to be a 


sensitive index of fetal well being in the latter part of 


pregnancy and in labor.’ In fetal sheep, the occurrence 
of RLA is influenced by such factors as gestational age, 
time of day, postoperative recovery, infection, hypo- 
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glycemia, hypoxia, and hypercapnia.’ Reference has 
been made also to the effects of catecholamines, bar- 
biturates, and meperidine on fetal RLA.^ * Cyanide 
seems to provoke respiratory efforts in acute experi- 
ments with pregnant sheep by stimulation of central 


chemoreceptors in the fetus. " In human pregnancies, 


nicotine decreases fetal breathing." ? We have ex- 
tended studies of the effects of drugs on fetal RLA in 
the chronic pregnant sheep model to include diaz- 
epam, caffeine, and doxapram. Fetal RLA is consid- 


| ered to represent regular changes in fetal tracheal 


pressure occurring with a frequency of at least 1 Hz 
and an.amplitude greater than —5 mm. Hg in the ab- | 
sence of changes in amniotic cavity preasure. 


Materials and methods 


' Operations were performed on the singleton fetuses 
of 10 mixed-breed ewes of gestational age 90 to 130 
days (term, 147 days). The ewes were fasted for 24 
hours, and spinal anesthesia was induced with 1 per 
cent tetracaine hydrochloride supplemented with in- 
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Fig. 1. The cessation of fetal breathing (tracheal pressure recording) approximately ] minute after 
injection of diazepam, 10 mg., to the ewe (indicated by the time marker). Gestational age, 130 days. 


termittent intravenous doses of sodium pentobarbital. 
Sterile polyvinyl catheters were inserted into the ma- 
ternal femoral artery and saphenous vein. The uterus 
was exposed through a midline incision, and the fetal 
hindlimb was brought out through a small hys- 
terotomy. A catheter was placed in the fetal saphenous 
vein. The fetal head was then delivered thr ough a sec- 
ond hysterotomy, and a rubber glove filled with warm 
saline was placed over the fetal head to prevent spon- 
taneous inspiration of air. Catheters were placed in the 
fetal carotid artery and, occasionally, jugular vein..A 
catheter was placed in the fetal trachea through a 
purse-string ircision below the glottis and advanced to 
the region of the bifurcation. Electrodes for monitor- 
ing the fetal electrocardiogram were fixed onto the 
fetal chest wall, and the fetus was returned to the 
uterus. A catheter was left in the amniotic cavity, Es- 
caped amniotic fluid was replaced with warm saline. All 
catheters and electrodes were exteriorized to the flank 
of the ewe and secured ina canvas patch. The catheters 
were filled with heparin and flushed every 24 hours. 
Intravenous penicillin and gentamicin were adminis- 
tered to the ewe in the immediate postoperative period 
and for 5 days thereafter. 


All experiments were performed between 10:00 and 
20:00 hours at least 48 hours after operation with the 
ewe standing unsedated in a cage. Fetal carotid arterial 
and tracheal pressures, and amniotic cavity pressure, 
were tranduced with Statham gauges and recorded on 
a Beckman Dynograph. Instantaneous fetal heart rate 
integrated from the puise interval was also displayed. 
In all experiments, fetuses were judged to be healthy 
on the basis of a resting heart rate of less than 190 beats 
per minute and fetal carotid arterial Po; > 20 mm. 
Hg; Pco; < 45 mm. Hg; and pH > 7.82 as measured 
with a standard Radiometer apparatus at 39? C 

Although the design of experiments with diazepam, 
on the one hand, and caffeine and doxapram, on the 
other, differed, certain procedures were common. 
Drugs at room temperature were infused into fetus or 
ewe over 1‘ minute in a total volume of 2 ml. or less. 
Each injection was preceded by a control infusion of 
normal saline ünder identical conditions. Diazepam 
(Valium Injectable, Hoffmann-La Roche, Vaudreuil, 
Quebec) was administered to ewes or fetuses at the 
indicated dose without attention to the state of fetal 
RLA at the onset of infusion. Periodic arterial samples 
were withdrawn from the mother and fetus for estima- 
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Fig. 2. Histogram of the occurrence of fetal breathing before 
and after diazepam injection to the ewe. Each 15 minute in- 
terval was analyzed independently. The per cent of time 
therein occupied by respiratory-like activity was computed, 
and the mean + S.E.M. was calculated for the group of 
analogous intervals relative to infusion of drug in eight dif- 
ferent experiments. p « 0.01 by paired t test before and 
after drug infusior. 


tion of blood gases and for assay of plasma diazepam. 
Diazepam was measured by radioimmunoassay as de- 
scribed by Peskar and Spector!?; materials were kindly 
supplied by Dr. Ross Dixon, Hoffmann-La Roche, Nut- 
ley, New Jersey. Analyses of the effect of diazepam on 
RLA were based on comparisons of the per cent time 
during which fetuses exhibited RLA within a series of 
consecutive 15-minute intervals before and after drug 
infusion. 

Preliminary experiments had revealed the transient 
nature of the activation of RLA associated with the 
infusions of caffeine (caffeine citrate, 20 mg.) per mil- 
liliter and doxapram (Dopram, A. H. Robins, Montre- 
al, Quebec). Fetuses that had not exhibited RLA for at 
least 2 minutes were selected for control (saline) and 
caffeine or doxapram fetal infusions at the indicated 
doses. The appearance of RLA within 60 seconds (in- 
tracarotid) or 90 seconds (intravenous) of drug infu- 
sion was taken to indicate a positive drug effect. In no 
case was a positive response associated with infusion of 
saline. 


Results 


Diazepam. Eight maternal and seven fetal infusions 
of diazepam were conducted. Maternal intravenous in- 
jections of diazepam (10 mg., 0.18 to 0.22 mg. per 
kilogram) were followed by quiescent periods in all 
fetuses (Fig. 1). In the six fetuses exhibiting RLA at the 


Alteration of fetal respiratory-like activity 45 


1000 


DIAZEPAM 


10 mg LV. to EWE 


o 
o 
o 





e FETAL LEVEL 


MATERNAL LEVEL 


100 


PLASMA CONCENTRATION OF DIAZEPAM (ng/ml) 
e 
© 





60 80 100 120 
TIME (MIN) 


Fig. 3. A typical curve of plasma concentrations of diazepam 
after maternal injection (semi-log). Samples were obtained 
from maternal femoral artery and fetal carotid artery. Note 
rapid placental transfer. 


time of maternal drug infusion, the average lag period 
before cessation of RLA was 4.4 minutes. After injec- 
tion, the average duration of the period of complete 
absence of RLA was 57 minutes with a range of 29 to 
70 minutes. In four animals a gasping pattern was seen 
approximately 5 to 10 minutes before the return of 
RLA. No other significant changes in monitored fetal 
physiologic parameters were noted apart from a brief 
and slight tachycardia (10 to 15 beats per minute) anda 
diminution of fetal cardiac beat-to-beat variation. 
Temporal aspects of the latter change coincided closely 
with alterations in RLA. Fig. 2 summarizes the occur- 
rence of fetal RLA in a series of 15 minute intervals 
before and after diazepam infusion into ewes. The 
suppressive effect of diazepam is statistically significant 
(p « 0.01) in the paired t test. No statistically sig- 
nificant changes from control values were noted in 
maternal or fetal blood gases 10 or 60 minutes after 
drug infusion. Given this limited number of animals, 
there was no correlation between the gestational age of 
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Fig. 4. The cessation of fetal breathing prior to the completion of a fetal intravenous infusion of 
diazepam. Note brief hypotension and tachycardia, and return of fetal breathing after 45 minutes. 
Gestational age, 110 days. 
60 the fetus, fetal weight, preinfusion blood gases, or time 
DIAZET AM of day; on the one hand, and the duration of drug- 
50 paella induced apnea, on the other 
TO FETUS fee ree , 
Maternal and fetal diazepam plasma concentrations 
40 indicate rapid placental transfer of the benzodiazepine 
with maximal fetal carotid arterial levels obtained 
< E ! 
oan within 2 minutes of maternal infusion (Fig. 3). The 
z apparent lack of subsequent equilibration between 
" fetal and maternal plasma with respect to diazepam 
= id concentration was observed consistently and may relate 
~e to distributional aspects of the drug‘and sampling sites 
o á * " 
10 in ewe and fetus. In these short-term experiments, in- 
significant concentrations of N-desmethyldiazepam 
0 were found. The average fetal plasma concentration of 
30 15 o 15 30 45 60 75 diazepam at which RLA returned was 22 + 6 ng. per 


TIME (min) 


Fig. 5. Histogram of the occurrence of fetal breathing before 
and after diazepam injection to the fetus. Each 15 minute 
interval was analyzed independently. The per cent of time 
therein occupied by respiratory-like activity was computed, 
and the mean + S.E.M. was calculated for the group of 
analogous intervals relative to infusion of drug in seven dif- 
ferent experiments. p < 0.001. by paired t test before and 
after drug infusion. 


milliliter. 
The seven fetal intravenous infusions of diazepam 
(2.5 to 10 mg.; 1 to 5 mg. per kilogram), resulted in 
even more abrupt cessations of fetal RLA (Fig. 4). The 
average time of onset of complete apnea in the six ani- 
mals exhibiting RLA at the time of drug injection was 
30 seconds; the average duration of apnea was 51 min- 
utes with a range of 25 to 85 minutes. Fig. 5 reveals 
the occurrence of fetal RLA within a series of 15 minute 
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Fig. 6. A typical curve of plasma concentrations of diazepam 
after fetal injection (semi-log). Samples were obtained from 
maternal femoral artery and fetal carotid artery. Note rapid 
placental transfer. 


intervals in all animals before and after fetal infusions 
of diazepam. 

Although fetal plasma concentrations of diazepam 
remained higher for a longer period of time after fetal 
than maternal injection (Fig. 6; compare Fig. 3), the 
duration of induced apnea was similar. The average 
fetal plasma concentration of diazepam when RLA re- 
turned was 74 + 19 ng. per milliliter. 

Transitory fetal tachycardia, loss of beat-to-beat var- 
iation, and slight hvpotension were observed, but no 
statistically significant change in fetal or maternal 
oxygenation at 10 or 60 minutes after the fetal drug 
infusion was noted. No correlation was observed be- 
tween fetal gestational age, fetal weight, time of day, 
and the duration of apnea. Within this narrow range of 
drug dose, there was no correlation between dose and 
duration of subsequent apnea. 

Caffeine. Caffeine citrate at doses of 10 to 20 mg. (3 
to 10 mg. per kilogram or, as caffeine, about 1.5 to 5 
mg. per kilogram) was given to different fetuses by the 
intravenous or the intracarotid route. A total of 22 in- 
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Fig. 7. Histogram of the occurrence of fetal breathing before 
and after caffeine injection to the fetus. Each 5 minute inter- 
val was analyzed independently. The per cent of time therein 
occupied by respiratory-like activity was computed, and the 
mean + S.E.M. was calculated for the group of analogous in- 
tervals relative to infusion of drug in 14 different experi- 
ments. p « 0.001 by paired t test before and after drug infu- 
sion. 


t 


‘fusions were administered. With application of the 
criteria set forth above (rapid initiation of RLA after 
drug infusion into a previously quiescent fetus), posi- 
tive responses were noted in 37 per cent and 90 per 
cent of the intravenous and intracarotid infusions of 
caffeine, respectively. Interestingly, three intracarotid 
injections during induced fetal hypoxia (Pos < 16 mm. 
Hg) were without effect. — 

Fig. 7 depicts the effects of fetal carotid infusions of 
caffeine on the occurrence of RLA within a series of 5 
minute intervals. The average duration of induced 
RLA was 3.2 minutes with a range of 20 seconds to 12 
minutes. No adverse physiologic effects were noted at 


‘the doses indicated. Fetal blood gases were assessed 


three times within 15 minutes of drug infusion, and np 
significant changes from preinfusion values were ob- 
served. T'here was no correlation between gestational 
age and caffeine responsiveness. 

Doxapram. Doxapram, a respiratory stimulant 
which has been used clinically in postoperative and 
drug-overdose respiratory depression, proved to be an 
effective sümulant of RLA in the sheep fetus. The 
drug (3 mg.; 1 to 2 mg. per kilogram) was administered 
intravenously on 20 occasions to sheep fetuses. By the 
criteria described above, doxapram initiated fetal RLA 
after 19 of the 20 infusions. The single ineffective infu- 
sion occurred during the first hour of recovery from an 
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Fig. 8. The stimulation of fetal breathing prior to the completion of a fetal intravenous infusion o7 
doxapram. Note slight pressor effect. Gestational age, 135 days. | 


induced hypoxic period at which time the fetus was 
exhibiting spontaneous but infrequent RLA; blood gas 
tensions were within the normal range. The average 
duration of induced RLA was 10.8 minutes. Fig. 8 de- 
picts a typical effect of doxapram on fetal RLA. Fig. 9 
reveals the over-all occurrence of RLA within 5 minute ' 
intervals before and after doxapram infusion into all 
fetuses with blood gases within the normal range be- 
fore infusion. 
e Injection of the drug was associated with mild hyper- 
tension (6 to 12 mm. Hg systolic/6 to 12 mm. Hg dia- 
stolic) for 5to 15 minutes. No changes in fetal oxygena- 
tion were observed in the three fetuses whose blood 
gases were measured within 30 minutes of drug infu- 
sion. 


Comment 


The breathing movements or RLA of the animal 
fetus?" respond to pharmacologic suppression or 
stimulation. The human fetus is likely to bebave in 
similar fashion.” *? Although the suppressive action of 


certain agents (e.g., nicotine) may be secondary to ef- 


fects on uterine blood flow, the actions of diazepam, 
caffeine, and doxapram were not associazed with alter- 
ations in fetal blood gases or pH, and are likely to de- 
pend on direct effects of the drugs or. fetal central 
nervous system. . ' 

In acute sheep preparations, the maternal and fetal 
cardiovascular systems remain stable despite doses of 
diazepam as high as 8 mg. per kilogram."? The sup- 
pression of RLA caused by fetal infusion of diazepam 
occurs almost immediately and lasts about 1 hour. This 
time course of action suggests correlation with con- 
centration of drug within central compartment,” and, 
like the anticonvulsant action of a single intravenous 
dose of diazepam, is likely terminated by distribution 
of the benzodiazepine; maternal concentrations of the 
drug increase rapidly. The rapid, but not immediate, 
suppression of RLA upon administration of diazepam 
to the ewe is consistent with rapid transfer across the 
placenta with peak tetal plasma concentrations ob- 
served within 2 minutes. Rapid placental transfer of 
diazepam has been observed also in early and late 
human pregnancy. ?7'? There are many reports of the 
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use of diazepam during labor. Although the relation- 
ships between the control of RLA and neonatal 
breathing remain to be.defined, an increased inci- 
dence of apneic spells i in the neonate has been seen 
with unusually large doses of diazepam.” 

It is difficult to predict the effects of chronic mater- 
nal administration of anxiolytic doses of diazepam on 
sheep or human fetal RLA. Without a loading dose, the 
long terminal half-life of the drug implies a slow ac- 
cumulation to steady-state plasma concentrations simi- 
lar to those observed during the first hour of the exper- 
iments reported herein. Nonetheless, the development 
of tolerance could offset potential suppression of RLA. 
Chronic experiments with fetal sheep are in progress. 

Fetal administration of caffeine or doxapram im- 
mediately evokes transient episodes of RLA in the 
sheep fetus as early as 92 days of gestation. Maternal 
infusions were not conducted routinely. Caffeine, 
which exists in a variety of foods and combination 
analgesics, is found in most cord plasma samples,'® ?? 
often in substantial concentrations.” It is possible that 
continued ingestion of caffeine during human preg- 
nancy alters the pattern of fetal RLA or even neonatal 
breathing. Caffeine has been used in the treatment of 
apnea of prematurity," and its elimination from the 
neonate is remarkably slow. 

If the presence or absence of fetal breathing in the 
latter part of pregnancy, and possibly in labor, is used 
as an indication of fetal “well being,"? it becomes clini- 
cally significant to delineate the effects of phar- 
macologic agents on this function. Whether or not an 
alteration. of breathing pattern in utero actually 
influences the concition of the neonate remains un- 
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A study of the relationship between Goodwin's 
high-risk score and fetal outcome 
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Correlation between Goodwin's high-risk score and Apgar score was studied in 266 
pregnancies managed with the use of the information from clinical monitoring. The 
correlation coefficients between Goodwin's score and Apgar scores were —0.3178 for 
one-minute Apgar scores and —0.2666 for five-minute Apgar scores. Both are significant 
at the level of p « 0.001. When the patients were divided into two groups by Goodunn's 
score, fetuses of the group with the higher score (24) were significantly more acidotic 
than those of the group with the lower score. Therefore, Goodwin’s high-risk scoring 
system is simple and useful in the selection of potential risk patients. (Am. J. OBSTET. 


GYNECOL. 127: 50, 1977.) 


lT HAS BEEN SHOWN that pregnancies in women with 
complicated histories have an increased rate of 
perinatal morbidity and death. In recent years, empha- 
sis has been placed on the management of such high- 
risk pregnancies with sophisticated electronic and 
biochemical monitoring techniques to improve peri- 
natal outcome. 

A previous study by Mondanlou and associates! 
showed that fetuses of mothers with a history indicative 
of a high-risk pregnancy are more acidotic than those 
whose mothers had a normal course during pregnancy. 
Several attempts have been made at recognition and 
grading of high-risk pregnancies." ^ Among these, the 
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high-risk score system of Goodwin and associates? 
seems to be simple and practical for clinical application. 
Therefore, the purpose of this article is to evaluate this 
high-risk score system by correlating it with some ob- 
servations of fetal outcome in closely monitored pa- 
tients. 


Material and methods 


This study includes a total of 266 patients who were 
monitored during labor at the University of Southern 
California-Los Angeles County Medical Center during 
the period from July, 1971, to February, 1973. Among 
these patients, 100 had a normal obstetric history while 
166 had complications such as toxemia, maternal dia- 
betes, Rh incompatibility, premature rupture of mem- 
branes, premature labor, postdatism, etc. Table I 
shows some general information concerning the popu- 
lation of our study. 

Before monitoring, a high-risk score was calculated 
according to criteria of Goodwin and associates.” The 
score ranges from 0 to 10 with the higher risk receiving 
the higher score. The score is the sum of three major 
components: previous obstetric history, renged from 0 
to 3; present obstetric history, ranged from 0 to 3; and 
gestational age, ranged from 0 to 4. In our study the 
mean score was 2.7 with a range of 0 to 8 (Table I). Fig. 
l shows the histogram of the distribution of high-risk 
scores in all patients. The scores which were given most 
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Table I. Mean, standard deviation, and range of 
some basic information obtained from 266, patients 
studied. 













Parameter 


Standard 
Deviation Maxi 
15 -: 


Maternal Age 24.4 v 6.2 


43 
Gravida 3.1 2.9 «of «18 
Para m 1.7 2.0 0c E 
Weeks of . 39.8 2.5 30 48 
gestation l 
High-risk score 2.7 1.7 0 | 8 
. Apgar score 74 -— 2.1 l 10' 
(1 min.) 
Apgar score 8.7 1.2 3 10 
(5 min.) i 
Birth weight 3,296.7 527.6 1,620 4,920 
(grams) ; 


frequently were 1 or 2. There are four cases of score 8, 
four cases of score 7, and 11 cases of score 6. Because 
of the relatively small number of cases with scores of 6 
or greater, these patients were combined as one group 
for statistical analysis. 

After membranes were ruptured, standard fetal 
monitoring techniques were used. They included fetal 
electrocardiograms, fetal heart rate (FHR), and uterine 
contractions (UC). After delivery, the neonatal elec- 
trocardiogram and neonatal heart rate were monitored 
for a period of one hour. In addition to electronic 
monitoring, intermittent biochemical assessments of 
the fetus and newborn infant were obtained. For the 
fetus, a blood sample was taken with the use of Saling's? 
technique from the presenting part in early labor, at 5 
cm. of cervical dilatation, at full dilatation, and im- 
mediately prior to delivery. At delivery, the umbilical 
cord was clamped prior to the first breath, and both 


arterial and venous blood samples were collected. Dur- 
ing the neonatal period, blood samples were obtained. 


by an umbilical arterial catheter at 4, 8, 16, 82, and 64 
minutes of age. Unless otherwise indicated, the cathe- 
ter was removed at the end of this period. 

During monitoring, if there were any signs of fetal 


distress, certain procedures such as changing maternal 


position, decreasing :he oxytocin infusion rate, and/or 
giving oxygen to the mother were done. Table I also 
summarizes the neonatal birth weight and Apgar 
scores at one and five minutes. In this patient group, 
no stillborn or congenitally malformed infants were 
observed. 


Results 


When the patients were divided into seven groups, 
according to Goodwin's high-risk score (scores of 6 or 
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"HIGH-RISK SCORE 


. Fig. 1. The histogram of the distribution of high-risk scores in 


266 patients studied. The small number of cases with high- 
risk scores of 6 or greater (11 cases of score 6, 4 cases of score 
7, and 4 cases of score 8) are combined as one group. 


greater are combined into one group), a comparison of 
individual groups with adjoining ones (i.e., comparison 
of a score of 4 with one of 5) did not show significant 
differences. When scores of 2 or less were compared 
with those of 6 or more, however, the difference was 
significant for both one- and five- minute Apgar scores 
(p « 0.0005). Further divisions did not reveal signif- 
icant differences. | 

Additionally, analysis of variance showed highly 


- significant differences in one-minute (p < 0.0001) and 


five-minute (p = 0.0001) Apgar scores. Fig. 2A shows 
the mean (+2 S.E.) of one-minute Apgar scores in 
seven groups while Fig. 2B shows those of five-minute 
Apgar scores. Both figures show a trend of decreasing 
Apgar scores accompanying higher Goodwin scores. A 
correlation coefficient between the high-risk score and 
one-minute Apgar score was —0.3718 (p < 0.001), and 
that between the high-risk score and five-minute Apgar 


score was —0.2668 (p < 0.001). f 


A similar analysis was performed in relation to um- 
bilical arterial blood pH at birth. Fig. 3 shows the mean 
(+2 S.E.) of pH in seven groups. The correlation 
coefficient was ,—0.2087 (p = 0.01). Analysis of vari- 


' ance showed a significant difference in means of these 


groups (p = 0.0156). 

Since Goodwin's high-risk score is an ordered grad- 
ing system, one might like to make a cut point at which 
patients could be divided into “high-risk” and “low- 
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Fig. 2A. Mean +2 S.E. of one-minute Apgar scores in seven 
groups of patients divided according to Goodwin's high-risk 
score. A trend of decreasing Apgar scores with higher Good- 
win scores is shown. Analysis of variance shows highly 
significant differences in one-minute (p « 0.0001) Apgar 
scores. 


risk" groups. When Apgar scores of one and five min- 
utes were used as a reference and the most widely used 
cut point of 7 was taken as the dividing point between a 
depressed and nondepressed baby, one could express 
the results in the following form: ` 






Goodwin's high-risk score 


Cut point 


. 7 or more Nii Nig 


6 or less Nay N22 









Apgar score Cul point 





The rate for the correct prediction for nondepressed 
babies is: 


Nu 


2 
p= Nu $ Na = Nu Ne 


Pci 
The rate for the correct prediction for depressed 
babies is: 


N22 


2 
pec Noo! Z Na = Nor + Neo 


i=l 
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Fig. 2B. Mean +2 S.E. of five-minute Apgar scores in seven 
groups of patients divided according to Goodwin's high-risk 
score. A trend of decreasing Apgar scores with higher Good- 
win scores is shown. Analysis of variance shows highly sig- 
nificant differences in five-minute (p = 0.0001) Apgar scores. 


Fig. 4A and 4B are the cross plots of p; and ps for 
the prediction of one-minute and five-minute Apgar 
scores, with the use of only the high-risk score with 
various cut points (the value for the cut point is shown 
beside each dot). We can combine the two rates of cor- 
rect classification by: 


P =fip; + fsps 


where f, and f, are nonnegative weighting factors 
whose sum equals one. These factors can be altered to 
reflect the relative frequency of depressed babies in the 
population and the relative “cost of misclassification.” 
Therefore, the cut point that yields tne maximal P 
would be mast appropriate for a given set of prior 
probabilities and “costs.” In our study, when f, was set 
to be equal to fz, the maximal P was obtained when the 
cut point of 3.5 was taken for predicting both one- 
minute and five-minute Apgar scores. 

When the patients were divided into two groups with 
3.5 used as the cutpoint (i.e., high-risk score of 3 or less 
for “low-risk” group and score of 4 or more for “high- 
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Fig. 3. Mean +2 S.E. of umbilical arterial blood pH at birth in 
seven groups of patients. There is a trend of decreasing pH 
values with higher Goodwin scores except for thé group with 
a zero score (see text). Analysis of variance showed a 
significant difference in means of these groups (p = 0.0156). 


risk” group), Fig. 5 shows that there was a significant 
difference in mean fetal scalp blood pH from early 
labor (Point A) through the entire labor period (Point B 
for 5 cm. of dilatation; Point C for full dilatation; and 


Point D for the data obtained immediately before de- . 


livery) and extending throughout the first hour of 
neonatal life. Fig. 6 compares the occurrence of FHR 
patterns in these two groups. There was a significantly 
higher occurrence of late deceleration patterns in the 
“high-risk” group (p = 0.001 by t test) but no statistical 
difference in the occurrence of normal and variable 
deceleration patterns. 


Comment 

Goodwin’s high-risk scoring system is a relatively un- 
sophisticated method and does not require a long time 
to score for a patient. Therefore, it is practical in 
modern, busy clinical work. The other systems devel- 
oped by Nesbitt and Aubry? and Hobel and colleagues? 
contain more information for the evaluation of high- 
risk pregnancies, but the systems are relatively compli- 
cated. Another advantage of Goodwin's scoring sys- 
tem is that it is similar to Apgar scores that grade 
from 0 to 10. l 

Goodwin and associates? in their preliminary report 
showed a good correlation between high-risk scores 
and depressed babies in unmonitored patients. In our 
present study, both biophysical and biochemical 
monitors were used, and early recognition and treat- 
ment of fetal distress were accomplished by the physi- 


Goodwin's high-risk score and fetal‘outcome 53 


. PERCENT OF NON-DEPRESSED 
BABIES CORRECTLY PREDICTED (p1) 


e HIGH RISK SCORE 
CUTPOINTS FOR PREDICTION 


9.5 


(A) 20 40 #60 80 100 


PERCENT OF DEPRESSED BABIES 
CORRECTLY PREDICTED (p2) 





100 
80 
60 


40 


PERCENT OF NON-DEPRESSED 
BABIES CORRECTLY PREDICTED (p1) 


20- 
e HIGH RISK SCORE 
CU7POINTS FOR PREDICTION 


20 40 60 80 100 


PERCENT OF DEPRESSED BABIES 
CORRECTLY PREDICTED (p2) 





Fig. 4. Cross plots of percentage of correct classification for 
nondepressed babies “p/) versus percentage of correct 
classification for depressed babies (p2) for prediction of one- 
minute (A) and five-minute (B) Apgar scores with various cut 
points in Goodwins's scores. 


cians from the information obtained through monitor- 
ing. Despite this, an association still exists between 
high-risk score and Apgar scores in this group. From 
the observation of fetal scalp blood pH, there is evi- 
dence that if the high-risk score is high the fetus tends 
to have acidosis from the very early stages of labor. 
Therefore, early recognition of the high-risk preg- 
nancy is important in perinatal medicine. 
Correlations between Goodwin's scores and Apgar 
scores are not high, yet they do exist. This is not sur- 
prising, as part of the fetal outcome is based upon the 
pre-existent conditions while part is influenced by the 
events of labor. In this regard, closer examination of 
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Fig. 5. Mean +2 S.E. of fetal capillary and neonatal arterial pH in two groups of patients with a 
high-risk score of 3 or less and 4 or more. All p values of less than 0.05 are shown. The numbers 
above or below each point are the numbers of cases ori which calculation was done. 
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Fig. 6. Comparison of the occurrence of FHR er in 
patients with à high-risk score of 3 or less and 4 or more. The.t 
test showed a highly significant difference i in the occurrence 
of late deceleration patterns (p = 0.001) and no difference in 
the occurrencé of variable deceleration and’ normal patterns. 


3 


those infants with a Goodwin risk score of 0 and a low 
uterine artery pH at birth is warranted (Fig. 3). There 
were 12 infants in this category, four of whom had pH 
values less than 7.21. 

One infant had an FHR of 69 beats per minute for 
two minutes prior to delivery. The umbilical cord was 
wrapped tightly around its neck. The umbilical artery 
and vein Pcog levels were 63.5 and 36.4 mm. Hg, re- 
spectively. The acidosis present was hence of a respi- 
ratory nature and due to severe cord compression. 

A second infant was born following 30 minutes of 
excessive uterine activity. A scalp pH sample taken just 
before birth was 7.18. 

A third infant was born while still demonstrating 
profound bradycardia following paracervical block. 
This has-been shown to be associated with metabolic 
acidosis which clears if the fetus is allowed to remain in 
utero.® 

The fourth infant had an apparently normal labor 
and delivery, arid dien reason for a lower pH value i is riot 
known. |j 

If the infants with low pH values (due to intrapartum 
stresses) are excluded, the mean pH for the remaining 
infants with risk score of 0 is 7.25, rather than 7.21 
which is the value if they are included. 

Therefore, itis apparent that any system used for 


Volume 127 
Number ] 


predicting fetal outcome must incorporate both an- 
tepartum historical and intrapartum monitoring data. 
However, it does appear that theré is considerable pre- 
dictive information available, even with a relatively un- 
sophisticated scoring system such as Goodwin’ s, and 
| that this may be used to identify a group of fetuses who 
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are more likely to be depressed and acidotic at birth. 

The ability:to select a nonexclusive group of po- 
teritially high- -risk patients with a simple, readily avail- 
able clinical technique would appear to have promise 
in patient management during or in the absence of 
monitoring. 
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Na/K- and Mg-ATPase activity in the placenta and in 
maternal and cord erythrocytes of pre-eclamptic patients 
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Abnormal sodium balance is known to be associated with pre-eclampsia, but no- 
investigations have been conducted concerning the enzyme which regulates actiue sodium 
transport at the cellular level. In this study, the enzyme responsible for active sodium 
transport —Na/K-ATPase and a nonspecific ATPase Mg-ATPase-—were assayed i in the 
placenta and in maternal and fetal (cord) erythrocytes of pregnant women with and 
without pre-eclampsia. Placental ATPase activity was unaffected by pre-eclampsia. 
However, in infants of pre-eclamptic mothers, fetal erythrocytes were found to have 
pr less activity (42 per cent) of both enzymes than fetal erythrocytes from infants 
of normal mothers. In pre-eclamptic mothers, erythrocyte Mg-ATPase activity was 
significantly less (41 per cent) than normal and Na/K-ATPase activity was slightly 
decreased (16 per cent). These results indicate that disruption of active sodium transport 
in fetal erythrocytes is associated with pre-eclampsia and are not inconsistent with the 
hypothesis of a circulating "toxin." (AM. J. OBSTET. GYNECOL. 127: 56, 1977.) 


ABNORMAL sodium balance has long been regarded as 
a feature of pre-eclampsia. Therefore, many studies 
concerning this disease have focused on the hormonal 
mechanisms that control sodium retention and excre- 
tion. Ultimately, though, in-the kidney, as well as in 
many other cells and.tissues,' sodium transport at the 
cellular level depends on a Mg**-dependent, Nat- 
and K'-activated, adenosine triphosphatase (Na/K- 
A'TPase).? The role of this important enzyme in regard 
to the disturbance of sodium balance in pre-eclampsia 
has not been well delineated. 
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Several investigators have performed studies which 
indirectly suggest that a relationship may exist between 
pre-eclampsia and Na/K- ATPase activity. Lister,? in a 
histologic study, showed that placentas from pre- 
eclamptic patients seem to have less phosphatase en- 
zyme than those from normal subjects. She did not, 
however, distinguish between the various ATPase en- 
zymes. Moreover, Na/K-ATPase has been implicated 
as impor tant in maintaining the nutritional capability 
of the placenta. Its involvement in the transport of 
amino acids across the placenta has been demonstrated 
by Miller and Berndt Because placentas of pre- 
eclamptic patients exhibit decreased amino acid trans- 
port? this role of Na/K-ATPase again suggests the 
possibility of a relationship between Na/ K-ATPase and 
pre-eclampsia. 

In addition to these. placental studies, the possibility 
of a relatioiship between Na/K-ATPase activity and 
pre-eclampsia was also raised by Marton and Spear- 
ing. These investigators studied the rate of transport 
of sodium across frog skin and reported decreased 
transport in the presence of serum from pre-eclamptic 
patients, suggesting the presence of a “toxin” in the 
serum. Noting the histologic similarity between frog 
skin and human kidney tubules, they hypothesized that 
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this "toxin" might influence sodium reabsorption in the 
kidney tubule of the pre-eclamptic patient. 
Therefore, our purpose in this study was to deter- 
mine more directly whether or not women with pre- 
eclampsia have altered Na/K-ATPase activity in their 
placentas and/or red blood cells and, in addition, to 
determine if Na/K-ATPase activity is altered in cord 
erythrocytes of infants of pre-eclamptic mothers. 


Methods 


Patients and specimens. Pregnant women at term 
who consented to' take part in this study were divided 
into three categories: (1) normal, (2) mildly pre- 
eclamptic, and (3) severely pre-eclamptic. Patients were 
considered normal only if their prenatal course was 
uncomplicated by any major medical problems. Pa- 
tients with serious health problems, such as diabetes, 
epilepsy, renal disease, and Rh disease, as well as pa- 
tients delivering small-for-dates, meconium-stained or 
severely distressed infants, were excluded. The diag- 
nosis of pre-eclampsia was made according to standard 
clinical criteria by the physician in charge of the pa- 
tient. Pre-eclampsia was considered mild if blood 
pressure was 140/90 mm. Hg or greater, or had risen 
30 mm. Hg systolic or 15 mm. Hg diastolic, or if pro- 
teinuria was 1+ or 2+ or less. Pre-eclampsia was con- 
sidered severe if the blood pressure was 160/100 or 
greater and/or proteinuria was greater than 2+. Also, 
blood from nonpregnant subjects was analyzed in 
order to test the accuracy of the enzyme assay. 

It was not possible to assay enzyme activity in control 
and pre-eclamptic samples simultaneously because of 
restrictions inherent in the enzyme assay procedure 
and the availability of appropriate patients. Patients 
were recruited for study as they presented clinically 
and several days often passed between a pre-eclamptic 
and an appropriate control delivery. In each case, 
however, maternal and cord blood samples were as- 
sayed for enzyme aczivity simultaneously. 

Placentas were obzained immediately after delivery 
and placed on ice. In order to remove red blood cells, 
perfusion through the umbilical vein with a cold solu- 
tion of 0.25M sucrose, 1mM EDTA and 5mM Tris (pH 
7.4) with 5,000 unizs per liter of heparin was per- 
formed. One or two large vessels on the intact placenta 
were then cannulated and isolated cotyledons were 
further perfused until the tissue appeared faintly pink. 
Fifty to 100 Gm. of perfused placental tissue were then 
minced and further washed in the same solution with- 
out heparin. 

Maternal blood had been sampled during active 
labor. When 4 to 10 ml. samples of venous blood had 
been collected in tubes containing dried heparin they 
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Table I. Placental Na/K- and Mg-ATPase activity in 
normal and pre-eclamptic pregnancies (in um pi/mg. 
protein/min. [mean + S.E.])* 


Nornal Pre-eclamptic Level of 
Enzyme (N) (N) significance 
; Na/K-ATPase | 0.079 + 0.008 0.069 + 0.007 NS 


(10) (13) 


0.276 + 0.037 0.289 + 0.036 NS 
7 (10) (13) 


Mg-ATPase 


*No significant differences in placental enzyme activity 
were found between mild and severe pre-eclamptic patients, 
so they are considered as a single group. 


were immediately placed on ice. At delivery, the cord 
was doubly clamped and venous blood was similarly 
obtained. All blood samples were placed on ice and 
analyzed within 1 hour of collection. 

Enzyme assays. The ATPase enzymes are defined in 
the following manner: Total A'TPase is the enzyme ac- 
tivity measured when Mg**, Na*, and K* are present 
in the enzyme reaction medium. Mg- (or ouabain- 
insensitive) ATPase is the enzyme activity measured 
when ouabain is present or K* is absent from the reac- 
tion medium. Na/K- (or ouabain-sensitive) ATPase ts 
calculated by subtracting Mg-ATPase from total ATP- 
ase activity. Na/K-ATPase is the transport enzyme 
whereas Mg-ATPase is a nonspecific enzyme that can 
hydrolyze ATP. a 

The procedure for preparing placental microsomal 
tissue for enzyme analysis was that of Schwartz and 
associates.’ Placental enzyme activity was analyzed in 
the same manner as red blood cell activity (see below), 
except that the microsomes were incubated for 30 
minutes, the supernatant for phosphate determination 
was diluted by half, and enzyme activity is expressed as 
micromoles of inorganic phosphate liberated per mil- 
ligram of protein per minute (um pi/mg protein/min). 

Maternal and cord blood samples were prepared and 
analyzed for ATPase activity by the technique of 
Whaun and Oski? with the following modifications: 
The incubation system was in a final volume of 2.] ml. 
and 0.5 ml. of stromal suspension was added to start 
the reaction. Ouabain-sensitive or Na/K-ATPase activ- 
ity was determined by subtracting an average of tripli- 
cate determinations of the activity present in media 
lacking potassium or containing ouabain (1.9 x 107*M) 
from that activity present in the complete medium. At 
0 and 60 minutes, respectively, aliquots were removed 
and the reaction was terminated by the addition of I 
ml. of cold 10 per cent trichloracetic acid. Inorganic 
phosphate was determined by the method of Fiske and 
Subbarow? and protein by the method of Lowry and 
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Table II. Maternal and fetal erythrocyte Na/K- and Mg-A TPase activity in normal and pre-eclamptc patients, 


(in ym pi/ mg. protein/hr. [mean + S.E.]* 





Source of 
erythrocytes 





Na/K-ATPase Maternal 0.393 + 0.037 
(22) 
Na/K-ATPase Cord 0.311 + 0.060 
(18) 
Mg-ATPase Maternal 0.440 + 0.079 
(22) 
Mg-ATPase | Cord . 0.551 + 0.089 


(18) 


Normal Pre-eclamptic 
(N) (N) , 






Decrease from Level of 
normal (95) significance 





0.272 + 0.020 —15.8 NS 
(14) 

0.181 + 0.023 —41.8 p < 0.05 
(13) 

0.264 + 0.051 —40.0 p < 0.05 
(14) 

0.324 + 0.049 -41.2 p < 0.05 


(13) 


* All pre-eclamptic patients are treated as one group, regardless of severity (see text). Statistical significance was tested by Welch's 


one-tailed t test for groups with unequal variances.” 


associates." Enzyme activity is expressed as micromoles 


of inorganic phosphate liberated per milligram of pro- 


tein per hour (um pi/mg protein/hour). 
Data management. Birth weights and all other ap- 
propriate clinical information were recorded and 


stored in a computerized patient information file cur- 


rently in use in the Perinatal Clinical Research Center 
and Department of Obstetrics and Gynecology of 
Cleveland Metropolitan General Hospital. Standard 
statistical analyses were used to correlate enzyme activ- 
ity with clinical parameters, such as parity, maternal 
age, gestational age, fetal weight, duration of labor, 
race, infant sex, and delivery method, and to com- 
pare Mg- and Na/K-ATPase activity in normal and 
pre-eclamptic pregnancies. Welch's:t test for groups 
with unequal variances"! was used when necessary. 


Results 


A total of 22 normal and 14 pre-eclamptic patients 
were studied. Of the latter, eight had mild and six had 
severe pre-eclampsia. Of the 14 pre-eclamptic patients, 
13 were primiparous. Data for mild and severe pre- 
eclamptic patients were pooled after statistical analyses 
showed no significant differences for clinical charac- 
teristics or enzyme activities between these two groups. 
Moreover, the normal group and total pre-eclamptic 
group were similar in regard to the following clinical 
parameters: maternal race, parity, gestational age, feta] 
weight, length of labor, type of anesthetic, type of 
delivery, infant's sex, and Apgar scores. The only 
significant difference between the two groups was the 
mean age of the mothers (control, 20.8 years; pre- 
eclamptic, 17.9 years). However, no significant corre- 
lations could be found between any of the clinical 
parameters, including age, and ATPase activity in pla- 
centas or erythrocytes in either group. 


A'TPase activities found in placentas from normal 
and pre-eclamptic patients are shown in Table I. Exam- 
ination of this table shows that neither Mg-ATPase nor 
Na/K-ATPase activity was altered in placentas of pre- 
eclamptic patients. The values for placental ATPase 
activity reported here are in good agreement with val- 
ues reported by others.'^ '? 

Erythrocyte ATPase activity in normal and pre- 
eclamptic mothers and their infants is summarized in 
Table II. In infants of pre-eclamptic mothers, fetal 
erythrocytes were found to have significantly less 
Na/K- and Mg-ATPase activity than fetal erythrocytes 
from infants of normal mothers (approximately 40 per 
cent). The control levels of ATPase activity observed in 
the cord blood were similar to those reported by 
Whaun and Oski?? for the neonate. In maternal eryth- 
rocytes, the 16 per cent decrease in Na/K-AT Pase was 
not significant, despite statistical compensation for the 
unequal variances of the two groups. However, the de- 
crease of Mg-ATPase in erythrocytes of pre-eclamptic 
mothers was found to be significant (p « 0.05). 


Comment 


The purpose of this study was to determine whether 
or not women with pre-eclampsia have altered ATPase 
activity in their placentas and/or erythrocytes and, in 
addition, to determine if ATPase activity is altered in 
the erythrocvtes of their infants. Placental ATPase ac- 
tivity was not affected in pre-eclampsia, but the data do 
indicate that infants of pre-eclamptic women have 
lower levels of both Na/K- and Mg-ATP Pase activity in 


their erythrocytes than infants of normal mothers. 


At the same time, pre-eclamptic mothers have sig- 
nificantly less Mg-ATPase and slightly lowered Na/K- 
ATPase activity in their erythrocytes. Because of the 
difficulty of these enzyme assays and the fact it was 
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not possible to perform them on material from pre- 
eclamptic and control patients simultaneously, these 
findings must be cautiously interpreted. 

Placental ATPase. A decrement in placental ATPase 
associated with pre-eclampsia might have been antici- 
pated with the present study methods. Based on his- 
tologic study, Lister concluded that placentas from 
pre-eclamptic womien had less phosphatase activity 
. than placentas from normal women.? However, the 
present findings indicate no differences in either 
Na/K- or Mg-ATPase activities in pre-eclamptic com- 
pared with normal placentas. Several possible expla- 
nations may account for these conflicting data. First, 
the pre-eclamptic population studied by Lister was dif- 
ferent from ours. All her patients were severely pre- 
eclamptic and all but one were over 30 years of age. In 
the present study, the average age was 18 and most of 
the patients were mildly pre-eclamptic. Second, it is 
possible that the histological technique—deposition of 
lead phosphate—used by Lister was sensitive only to 
the ATPase enzymes located on the surface of the 
chorionic villi and not to those in the microsomes. Fi- 
nally, Lister’s study was conducted when pre-eclamptic 
patients were still being treated with potent diuretics. 
Some of these diuretics, e.g., ethracrynic acid and 
furosemide, have since been shown to inhibit Na/K- 
ATPase activity." None of the patients in the present 
study was treated with these drugs. 

A further consideration concerning placental ATP- 
ase involves placental transport of amino acids, which 
is thought to be controlled by at least two active trans- 
port systems—Na/K-ATPase* and choline acetyl- 
transferase (Ch). Small-for-gestional-age infants 
might result in pre-eclampsia from abnormal regula- 
tion of amino acid transport. Harbison and associates’ 
hypothesized that depressed placental amino acid 
transport in pre-eclampsia could result from low levels 
of ChA in placentas from pre-eclamptic patients. The 
present study adds datum that Na/K-AT?Pase is unaf- 
fected in these placentas. Thus, decreased amino acid 
transport in pre-eclamptic placentas does not appear to 
be related to the activity of Na/K-AT Pase, but it may be 
related to ChA activity. ; 

Erythrocyte ATPase. Na/K- and Mg-ATPase ac- 
tivities were initially thought to represent two activities 
of a single. enzyme system. The fact that they were 
always found together in membrane preparations fa- 
vored this view. Recently, however, elaborate purifica- 
tion procedures for Na/K-ATPase have been able to 
remove all of the Mg-ATPase enzyme.!? It now appears 
that Na/K-A'TPase, the sodium transport enzyme, con- 


sists of a phospholipid-protein membrane complex. 
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separate from the Mg-ATPase enzyme which is located 
on the outside of the cell membrane.' Therefore, our 
data showing a decrease in Mg-ATPase in both mater- 
nal and fetal erythrocytes and a decrease in Na/K- 
ATPase in fetal erythrocytes indicate that the enzyme 
inhibition associated with pre-eclampsia is not specific 
for the sodium transport enzyme. 

Nonetheless, the finding of decreased levels of 
erythrocyte Na/K-ATPase activity in infants of pre- 


: eclamptic mothers is provocative. The levels of activity 


for these infants were lower than the levels that were 
observed in infants of normal mothers. This is of inter- 
est since a relative deficiency of Na/K-AT Pase activity 
in normal neonatal erythrocytes compared to adult 
erythrocytes has been previously reported by Whaun 
and Oski.* According to these authors, this deficiency 
may play a role in the shortened survival of the eryth- 
rocytes of the neonate and the failure of the sodium 
pump to regulate cell volume and cell metabolism, par- 
ticularly when stressed. Hence, it would seem that a 
further decrease in erythrocyte Na/K-ATPase activity 
associated with pre-eclampsia might further disrupt 
sodium transport. Additional studies involving enzyme 
kirietics and cation fluxes in the erythrocytes of infants 
from pre-eclamptic mothers may be helpful in clarify- 
ing this point. 

Metabolic differences between fetal and maternal 
erythrocytes may partially explain why inhibition of 
Na/K-ATPase activity was observed in cord erythro- 
cytes, but not im maternal erythrocytes of pre-eclamptic 
patients in this study. In addition to a relative de- 
ficiency in Na/K-ATPase activity,? erythrocytes from 
newborn infants also have differences in the enzymes 
of glycolysis and increased susceptibility to oxidant 
stress.” These additional metabolic differences, as well 
as anatomic differences, may make the fetal erythro- 
cyte more susceptible to insult (which might decrease 
Na/K-ATPase) than the maternal erythrocyte. 

The hypothesis of a “toxin” in pre-eclampsia? is par- 
tially supported by the findings in the present investi- 
gation. Although we did not find significant inhibition 
of placental or maternal erythrocyte Na/K-A'TPase ac- 
tivity, a slight reduction was observed. Moreover, 
Na/K-ATPase activity was found to be significantly de- 
creased in fetal erythrocytes from the same cases. 
Whatever is causing the inhibition may be more con- 
centrated in the fetal circulation or the enzyme in the 
maternal erythrocyte may be more resistant to inhibi- 
tion. We are currently investigating these possibilities 
in-our laboratory by means of cross incubation studies 
utilizing plasma from pre-eclamptic patients and their 
infants. 


60 


~J 


. Miller, R. K., aud Berndt, W. O.: 


. Whaun, J. M, 


- et al. 


REFERENCES 


. Bonting, S. L: Sodium-potassium activated adenosine- 


triphosphatase and cation transport, in Bittar, E. E., 
editor: Membranes and Ion Transport, London, 1970, 
Wiley Interscience. 


. Skou, J. C: The influence of some cations on ‘the 


adenosinetriphosphatase from peripheral nerves, Bio- 
chem. Biophys. Acta 23: 394, 1957. 


. Lister, U. M.: Ultrastructure of the-placenta in be ten- 


sive states, J. Obstet. Gynaecol. Br. Commonw. 73: 489, 
1966. 

Mechanisms of trans- 
port across the placenta: An in vitro approach, Life Sci. 
16: 7, 1975. 


A Villee, C. A.: Metabolism of the placenta, Am. J. OBSTET. 


GYNECOL. 84: 1684, 1962. 


. Marton, I., and Spearing, G: A factor in pre- -eclamptic 


serum affecting sodium transport across a membrane, J. 
Obstet. Gynaecol. Br. Commonw. 79: 40, 1972. 


. Schwartz, A., Nagano, K., Nakao, M., et al.: The sodium- 


and potassium-activated adenosinetriphosphatase system, 
in Schwartz, A., editor: Methods of Pharmacology, Vol. I, 
New York, 1971, Appleton- Century-Crofts. 

and, Oski, F. A: Red cell stromal 
adenosinetriphosphatase (ATPase) of newborn infants, 
Pediatr. Res. 3: 105, 1969. 


. Fiske, C., and Subbarow: Y.: The colorimetric determina- 


tion of phosphorus, J. Biol. Chem. 66: 375, 1925. 


10. 


12. 


13. 


14. 


. Harbison, R. D., Olubadewo, J., Dwivedi, C., et al.: 


. Hokin, L. E., et al: ; 
sodium-potassium transport adenosinetriphosphatase, J. 


* 
os 


January 1, 1977 


Am. J. Obstet. Gynecoi. 


Lowry, CY HL. Rosebrough, N. J., Farr, A. L., et al: Pro- 
tein measurement with the Folin phencl reagent, J. Biol. 
Chem. 193: 265, 1951. 


two means when population variances are unequal, 
Biometrika 29: 350, 1937. 

Ishii, S., Ikeura, T., Nakamura, I., and Nagai, K.: Some 
observations on the activity of transport ATPase in the 
human placenta, Wakayama Med. Rep. 14: 133, 1971. 
Miller, R. K., and Berndt, W. O.: Evidence for Mg^*- 
dependent, Na^* + K*-activated ATPase and Ca**- 
ATPase in the human term placenta, Proc. Soc. Exp. Biol. 
Med. 143: 118, 1973. 

Askari, A., and Rao, S. N.: Drugs affecting sodium trans- 
port in human erythrocyte ghosts, J. Pharmacol. Exp. 
Ther. 172: 211, 1970. 

Pro- 
posed role of the placental cholinergic system in the regu- 
lation of fetal growth and development, ix Marselli, P. L., 
Garattini, S., and Sereni, F., editors: Basic and Therapeu- 
tic Aspects of Perinatal Pharmacology, New York, 1975, 
Raven Press. 

Studies on the characterization of the 


Biol. Chem. 248: 2593, 1973. 


. Komazawa; M., and Oski, F. A.: Biochemical characteris- 


tics of “young” and “old” erythrocytes of the newborn 
infant, J. Pediatr. 87: 102, 1975. 


. Welch, B. L: The significance of the difference between 


E 


(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 








IN THE 
MENOPAUSE 
TODAY 


The height of professional integrity 
is to prescribe estrogen when neede 
and indicated, and to withhold it 
if there is no indication or when a 
contraindication — P 

to its use exists. 


-Barber, H.R.K.:: 
Editorial, in The Female Patient 
1:7 (Mar.) 1976. 
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Manifestations : 


estrogen deficiency... 





Vasomotor Instability 

commonly appearing in the meno- 
pause as hot flushes, sweats, palpita- 
tions, numbness, and tingling. 

Hot flushes, a classic symptom of 
estrogen deficiency, are a clear-cut 
indication for treatment. The thera- 
peutic goal is well-defined: 

"...to minimize the intensity of the 
duration of distressing symptoms 

as well as to tide the patient over 
the period of physiologic 
adjustment. The symptoms vanish 
in almost all instances if the 
estrogenic therapy is adequate and 
well-planned.”! 








Postmenopausal Osteoporosis* 
is often related to estrogen deficiency. 
Effects may not be apparent until 

a decade or more after the natural 
menopause, but may be evident in 
as little as three years after surgical 
menopause. With the advent of 
new technics for the accurate 
measurement of bone density, 

it has been possible to demonstrate 
that decrease in mass is related to 
loss of ovarian function, not age? 
This has been confirmed by a retro- 
spective study’ of hysterectomized 
women with and without 
oophorectomy. 


*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. 
See Prescribing Information. 
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Atrophic Vaginitis 
often with involvement of related 
genitourinary structures, is fre- 
quently associated with estrogen 
deficiency. The gradual atrophic 
changes render vulvovaginal and 
urethral tissues more susceptible 

to trauma, inflammation, and sec- 
ondary infection which may lead to 
pruritus and pain, dyspareunia, , 
dysuria and incontinence. Replace- 
ment therapy helps to restore gen- 
itourinary tissue to a healthier, more 
normal state. The uncomfortable 
symptoms are often promptly con- 
en therapy. 
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[n addition, surgical menopause 
presents the signs of abrupt estro- 
gen deficiency in their most acute 
fashion: not only vasomotor flushes 
and sweats, but other common 
symptoms of the menopausal syn- 
drome, as well. These symptoms 
are usually rapidly relieved by 
adequate estrogen therapy. 

l. Israel, S.L.: Diagnosis and Treatment of Menstrual L 
Disorders and Sterility, ed. 5, New York, Harper & 

Row, 1967, p. 398. 

2. Meema, S., et al.: Arch. Intern. Med. 135:1436 * : 


(Nov.) 1975. 
3. Aitken, J.M., et al.: Br. Med. J. 2:325 (May 12) 1973. 


Management — - 


of 


estrogen deficiency... 





Management of estrogen deficiency 
symptoms includes the appropriate 
use of estrogen replacement ther- 
apy, and requires three basic prin- 


ciples of good medical management: 


the proper patient...the proper 
dosage...and the proper 
precautions. 


The Proper Patient... 

is, of course, the woman who pre- 
sents significant symptomatology of 
estrogen deficiency in the absence 
of any contraindications. Pretreat- 
ment assessment of the patient 
should include a complete physical 
examination and careful history- 
taking to determine personal or 
familial incidence of carcinoma, 
hypertension, thromboembolic dis- 
orders, or undiagnosed abnormal 
genital bleeding. Repeatedly, estro- 
gens have been shown to be of 
benefit in relieving the manifesta- 
tions of estrogen deficiency. 
Although the evaluation of estro- 
gen deficiency may be assisted by 
vaginal cytology, the principal 
criterion for treatment is still the 
degree of symptomatology. 


"The Proper Dosage... 
should be the lowest dosage that re- 
lieves the patients symptoms, as 
determined by empirical trial. With 
PREMARIN, the usual starting dos- 
age for the common symptoms of 
the menopause is 1.25 mg per day 
for three weeks, followed by a one- 
week rest period. Following an 
adequate trial period, this dosage 
may be titrated upward or down- 
ward depending upon severity of 
symptoms and individual patient 
„response. In prophylactic use for 
the prevention of osteoporosis 
PREMARIN, in conjunction with 
ther recognized measures, may be 
. effective in a dose of 0.625 mg per 
day, administered cyclically. In ad- 
vanced osteoporosis, PREMARIN, 


1.25 mg per day, is usually the 
recommended dosage to retard pro- 
gression and reduce the incidence 
of further fractures. 


The Proper Precautions... 
should include cyclic administra- 
tion — three weeks on, one week off, 
to avoid prolonged stimulation of 
the endometrium and breasts; at 
least annual checkups, including 
breast and pelvic examinations; 
and the thorough and prompt in- 
vestigation of any unexplained 
vaginal bleeding and/or breast 
changes. In addition, the need for 
therapy should be reassessed on a 
semi-annual basis to determine if 
estrogen replacement therapy is 
still required for symptomatic relief. 


These precautions are representa- 
tive of the prudent approach to 
estrogen replacement therapy. 
PREMARIN continues to be 
highly efficacious in relieving and 
preventing the physical and physio- 
logical consequences of estrogen 
deficiency. When indicated, and 
utilizing the appropriate precau- 
tions, patients can experience the 
therapeutic benefits of estrogen 
replacement therapy today. 


Three studies have reported an 
increased risk of endometrial 
carcinoma in association with the 
postmenopausal administration of 
exogenous estrogens. For further 
information see Boxed Warning in 





prescribing information. 





ESTROGEN REPLACEMENT 


THERAPY 


PREMARIN’ 


(CONJUGATED ESTROGENS NEC eee 
TABLETS, U.S.P ) for revised prescribing 
cane athe obtained exclusively information. 
rom natural sources 
coe Ayerst. 
“Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. AYERST LABORATORIES 
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Complete text of package circular. 


PREMARIN® Brand of 
Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of 
endometrial cancer in posted causa women exposed to exogenous 
estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose.3 In view of these findings, when estrogens are used for the treatment of 
menopausal symptoms, the lowest dose that will control symptoms should 
be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration;3 it therefore appears prudent to util- 
ize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all 
cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5,6 This risk has been estimated as not 
greater than 4 per 1000 exposures,’ Furthermore, a high percentage of such 
exposed women (from 30 to 90 percent) have been found to have vaginal 
adenosis,8-12 epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are precur- 
sors of malignancy. Although similar data are not available with the use of 
other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 
defects and limb reduction defects.13-16 One case control study!6 esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these 


uses. 

If PREMARIN is used during pregnancy, or if the patient becomes pregnant 
while taking this drug, she should be apprised of the potential risks to the 
fetus, and the advisability of pregnancy continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral ad- 
ministration contains a mixture of estrogens, obtained exclusively from natural 
sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant 
mares’ urine. It contains estrone, equilin, and 17«-dihydroequilin, together with 
smaller amounts of 17«-estradiol, equilenin, and 17 «-dihydroequilenin as salts 
of their sulfate esters. 

CLINICAL PHARMACOLOGY: Estrogens are important in the development 
and maintenance of the female reproductive system and secondary sex charac- 
teristics. They promote growth and development of the vagina, uterus, and fallo- 
pian tubes, and enlargement of the breasts. Indirectly, they contribute to the 
shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 
tion of the nipples and genitals. Decline of estrogenic activity at the end of the 
menstrual cycle can bring on menstruation, although the cessation of pro- 
gesterone secretion is the most important factor in the mature ovulatory cycle. 
However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 
gonadotropins. 

The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and are well absorbed from the 
gastrointestinal tract. fet 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 
estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver. Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal. 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National 
Academy of Sciences — National Research Council and/or other inforrffation . 
FDA has classified the indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous 
symptoms or depression, which might occur during menopause, and they 
should not be used to treat these conditions) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and 
men with metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely 
used for the prevention of postpartum breast engorgement, controlled stud- 
ies have demonstrated that the incidence of significant painful engorgement 
in patients not receiving such hormonal therapy is low and usually responsive 
to appropriate analgesic or other supportive therapy. Consequently, the bene- 
fit to be derived from estrogen therapy for this indication must be carefully 
weighed against the potential increased risk of puerperal thromboembolism 
associated with the use of large doses of estrogens,20,22 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PUR- 
POSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO 
THE FETUS (SEE BOXED WARNING). 

"Probably" effective: For estrogen deficiency-induced osteoporosis, and 
only when used in conjunction with other important therapeutic measures 
such as diet, calcium, physiotherapy, and good general health-promoting 
measures. Final classification of this indicatich requires further investigation. 


CONTRAINDICATIONS: Estrogens should nct be used in women (or men) with 
any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 

WARNING 

1. Induction of malignant neoplasms. Long term continuous administration of 
natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now 
reports that estrogens increase the risk of carcinoma of the endometrium 
in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,!7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility.18 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in the 
risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens!7 similar to the 2-fold increase previously noted in 
users of oral contraceptives.19-24 |n the case of oral contraceptives the increased 
risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. 
There are several serious adverse effects of oral contraceptives, most of which 
have not, up to now, been documented as consequences of postmenopausal 
estrogen therapy. This may reflect the comparatively low doses of estrogen used 
in postmenopausal women. It would be expected that the larger doses ofe 
estrogen used to treat prostatic or breast cancer or postpartum breast engorge- 
ment are more likely to result in these adverse effects, and, in fact, it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens 
for prostatic cancer and women for postpartum breast engorgement.20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32,33 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34,35 If feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism, or during periods of prolonged im- 
mobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found, 17-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular or coronary artery disease and 
only for those in whom estrogens are clearly needed. > 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been shown in a large 
prospective clinical trial in men37 to increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of this 
size are used, any of the thromboembolic and thrombotic adverse effects assoc 
ated with oral contraceptive use should be considered a clear risk. 
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. b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with 


the use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen prepara- 
tions but should be considered in estrogen users having abdominal pain and ten- 
derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a 
significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicclau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physica! ex- 
amination being performed. 

2. Fluid retention — Because estrogens may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor such as epilepsy, 
migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations of excessive 
estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
m&stodynia, etc. 

4, Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the estrogenic 
or progestogenic component of the contraceptive, patients with a history of 
depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-con- 
taining oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning. 

*C. Nursing Mothers. As a general principle, the administration of any drug to nurs- 

ing mothers should be done only when clearly necessary since many drugs are 
excreted in human milk. 
ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 
adverse effects on the fetus, increased incidence of gallbladder disease, and 
adverse effects similar to those of oral contraceptives, including thrombo- 
embolism.) The following additional adverse reactions have been reported with 
^ad therapy, including oral contraceptives: 

1. Genitourinary system: Breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion; cystitis- 
like syndrome. . 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal: Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. 

4. Skin: Chloasma or melasma which may persist when drug is discontinued; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp 
hair; hirsutism. 

5. Eyes: Steepening of corneal curvature; intolerance to contact lenses. 

6. CNS: Headache, migraine, dizziness; mental depression; chorea. 

7, Miscellaneous: Increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 
eestrogen-containing oral contraceptives by young children indicate that serious 

ill effects do not occur. Overdosage of estrogen may cause nausea, and with- 

drawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

1. Given cyclically for short-term use only: For treatment of moderate to severe 

asomotor symptoms, atrophic vaginitis, or kraurosis vulvae associated with the 

enopause. 


37 


` 


The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 

Administration should be cyclic (eg, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six 
month intervals. 

Usual dosage ranges: Vasomotor symptoms — 1.25 mg daily. If the patient has 
not menstruated within the last two months or more, cyclic administration is 
started arbitrarily. If the patient is menstruating, cyclic administration is started 
on day 5 of bleeding. 

Atrophic vaginitis and kraurosis vulvae —0.3 to 1.25 mg or more daily, depend- 
ing upon the tissue response of the individual patient. Administer cyclically. 

3 iven cyclically: Female hypogonadism. Female castration. Primary ovarian 
failure. Osteoporosis. 

Usual dosage ranges: Female hypogonadism —2.5 to 7.5 mg daily, in divided 
doses for 20 days, followed by a rest period of 10 days' duration. If bleeding does 
not occur by the end of this period, the same dosage schedule is repeated. The 
number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day 
estrogen-progestin cyclic regimen with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P), 2.5 to 7.5 mg daily in divided doses, for 20 days. During the last 
five days of estrogen therapy, give an oral progestin. If bleeding occurs before this 
regimen is concluded, therapy is discontinued and may be resumed on the fifth 
day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust 
dosage upward or downward according to severity of symptoms and response of 
the patient. For maintenance, adjust dosage to lowest level that will provide 
effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 
3.75 mg every four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg 
three times daily. The effectiveness of therapy can be judged by phosphatase de- 
terminations as well as by symptomatic improvement of the patient. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women. (See INDICATIONS) — Suggested dosage is 10mg 
three times daily for a period of at least three months. 

Treated patients with an intact uterus should be monitored closely for signs of 

endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnormal ror bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— 
Each purple tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each 
yellow tablet contains 1.25 mg in bottles of 100 and 1,000. Also in unit dose 
package of 100. No. 867 —Each red tablet contains 0.625 mg in bottles of 100 
and 1,000. Also in unit dose package of 100. No. 868 — Each green tablet con- 
tains 0.3 mg in bottles of 100 and 1,000. 
PHYSICIAN REFERENCES: 1. Ziel, H.K., et al.: N. Engl. J. Med. 293:1167-1170, 
1975. 2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et 
al: N. Engl. J. Med. 294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 
294:1259-1262, 1976. 5. Herbst, A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 
6. Greenwald, P, et al: N. Engl. J. Med. 285:390-392, 1971. 7. Lanier, A, et al: 
Mayo Clin. Proc. 48:793-799, 1973. 8.Herbst, A, et al: Obstet. Gynecol. 
40:287-298, 1972. 9. Herbst, A, et al: Am. J. Obstet. Gynecol. 778:607-615, 
1974. 10. Herbst, A., et al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al.: 
Obstet. Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al: Obstet. Gynecol. 
44:531-545, 1974. 13. Gal, |., et al: Nature 276:83, 1967. 14. Levy, E.P, et al: 
Lancet 7:611, 1973. 15. Nora, J., et al: Lancet 7:941-942, 1973. 16. Janerich, 
D.T. et al: N. Engl. J. Med. 297:697-700, 1974. 17. Boston Collaborative Drug Sur- 
veillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al.: N. Engl. 
J. Med. 295:401-405, 1976. 19. Boston Collaborative Drug Surveillance Program: 
Lancet 7:1399-1404, 1973. 20. Daniel, D.G., et al: Lancet 2:287-289, 1967. 
21. The Veterans Administration Cooperative Urological Research Group: J. Urol. 
98:516-522, 1967. 22. Bailar, J.C.: Lancet 2:560, 1967. 23. Blackard, C., et al.: 
Cancer 26:249-256, 1970. 24. Royal College of General Practitioners: J. R. Coll. 
Gen. Pract. 13:267-279, 1967. 25.Inman, W. H. W. et al; Br. Med. J. 2:193-199, 
1968. 26. Vessey, M. P, et al.: Br. Med. J. 2:651-657, 1969. 27. Sartwell, PE., et al.: 
Am. J. Epidemiol. 90:365-380, 1969. 28. Collaborative Group for the Study of 
Stroke in Young Women: N. Engl. J. Med. 288:871-878, 1973. 29. Collaborative 
Group for the Study of Stroke in Young Women: J.A.M.A. 231:718-722, 1975. 
30. Mann, J.l., et al: Br. Med. J. 2:245-248, 1975. 31. Mann, J.l., et al.: Br. Med. J. 
2:241-245, 1975. 32.Inman, W.H.W, et al: Br. Med. J. 2:203-209, 1970. 
33. Stolley, P.D., et al: Am. J. Epidemiol. 702:197-208, 1975. 34. Vessey, M.P, et al.: 
Br. Med. J. 3:123-126, 1970. 35.Greene, G.R., et al: Am. J. Public Health 
62:680-685, 1972. 36. Rosenberg, L., et al: N. Engl. J. Med. 294:1256-1259, 
1976. 37.Coronary Drug Project Research Group: JAMA. 274:1303-1313, 
1970. 38. Baum, J., et al: Lancet 2:926-928, 1973. 39. Mays, ET, et al.: J.AMA. 
235:730-782, 1976. 40. Edmondson, H.A., et al: N. Engl. J. Med. 294:470-472, 
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1 'ow-a pharmacologic 
ag ent specifically for 
endometriosis 


‘proven both effective and 

well accepted | 
in selected cases an alternative 
to surgery and to existing 
hormonal therapy” 





After Treatment with Danocrine" in 267 patients: 


Complete or partial relief in 

9696 of 227 patients with this symptom Endometriosis can be charac- 
terized by any of these signs 

; bse and symptoms. After initiation 

Complete or partial relief in of therapy, effectiveness was 

89% of 226 patients with this symptom measured by relief of dysmen- 
orrhea, pelvic pain, dyspareu- 

Complete or partial relief in nia and decreasing induration 

8496 of 115 patients with this symptom of the cul-de-sac. (See adjoin- 
ing table for clinical data to 
date on symptomatic relief 


Complete or partial relief in with new Danocrine.) 
8296 of 185 patients with this sign 


Preliminary evidence suggests significant benefit in cases 
of infertility associated as a symptom of endometriosistt 


New Danocrine daiiazol usually offers dramatic relief 
- from the symptomology caused by e iosi 


* *See important prescribing information, including warnings, precautions, adverse 
reactions, patient selection, and dosage recommendations on last page. 
#Data on file, Winthrop Laboratories. 
ttFollow-up studies are continuing. 


Danocrine is indicated in those patients: 


* who cannot tolerate other drugs. 

e in whom other effective drugs are contraindi- 
cated. 

e who fail to respond to adequate doses of other 
effective drugs. 

» in whom surgery alone is considered not to be 
the treatment of choice. 





Well-accepted 


e Generally mild side effects profile—avoids the 
potentially serious hormonal effects of conven- 
tional high dosage estrogenic and progestational 


/ 


Generally reversible 


antigonadotropic action Se. 


Generally, on completion of therapy, the anti- 
gonadotropic activity of Danocrine is reversed, 
resulting in a return of ovulation and cyclic 
menstrual bleeding within 60-90 days. 


High degree of clinical success 
confirmed by laparoscopic 
photographs 


Clinical trials with new Danocrine have indicated 
an efficacy and tolerability previously unattain- 


regimens. 

* Non-estrogenic and non-progestational. 

* No stimulating effect upon ectopic endometrial 
tissue. 


able through pharmacological therapy. And ther: 
apy with Danocrine has the capability of resolvin 
microscopic foci not amenable to surgical re- 
moval. In clinical trials to date,* complete or parti; 
resolution of symptoms has been reported in 
82-9696 of 267 patients. In certain cases, these 
findings have been confirmed visually by laparos 
copy and biopsy! (see photos). 


Left adnexal 
endometrioma 


Moderate unilateral 
ovarian endometrioma 


Severe bilateral ovarian 
endometriomas 


Moderate pelvic 
endometriosis 





After 227 days 
of Danocrine therapy 


After 196 days 
of Danocrine therapy 


After 221 days 
of Danocrine therapy 


After 189 days 
of Danocrine therapy 





New 


anocrine 


danazol 


Now-a pharmacologic agent — : 
specifically for endometriosis 


* Data on file, Winthrop Laboratories. " 
1. Dmowski, W.P. and Cohen, M.R.: Treatment of endometriosis with an 
antigonadotropin, Danazol: a laparoscopic and histologic on à 
Obstet. Gynecol. 46:147, Aug. 1975. 

See important prescribing information, including warnings, raih 
adverse reactions, patient selection, and dosage recommendations on 
last page. 





Danocrine® 
Brand of danazol 


Indications: Until additional studies have been 
completed which define the lowest clinically effec- 
tive dose, Danocrine is indicated for the treatment 
of endometriosis amenable to hormonal manage- 
ment and only for those patients 1) who cannot 
tolerate other drug therapy, 2) in whom other effec- 
tive drugs are contraindicated, or 3) who fail to 
respond to other effective drug therapy when given 
in adequate doses. 

Danocrine is not indicated in those patients where 
surgery alone is considered the treatment of choice. 
Contraindications: Danocrine should not be ad- 
ministered to patients with: 

1. Undiagnosed abnormal genital bleeding. 

2. Markedly impaired hepatic, renal, or cardiac 
function. 

3. Pregnancy. 

4. Breast feeding. 

* Warnings: Further studies are ongoing to define 
the lowest clinically effective dose of Danocrine. 
Consequently, at the present time, Danocrine 
should be limited in its use to the select group of 
patients mentioned in the INDICATIONS Section. 
In view of the fact that some cases of endometriosis 
may be resistant to one specific form of hormone 
therapy and responsive to another, Danocrine may 
prove to be of benefit in such cases. There are some 
limited data in support of the use of Danocrine in 
therapy-resistant cases of this type. 

While no embryotoxic or teratogenic effects attrib- 
utable to administration of Danocrine have been 
observed in reproduction studies in animals, safe 
use of the drug in pregnancy has not been estab- 
lished clinically. If a patient becomes pregnant dur- 
ing treatment, administration of the drug should 

be discontinued. 

Patients should be watched closely for signs of viril- 
ization. Someandrogenic effects may not be revers- 
ible even when drug administration is stopped. 
Precautions: Because Danocrine may cause some 
degree of fluid retention, conditions that might be 
influencedby this factor, such as epilepsy, migraine, 
or cardiac or renal dysfunction, require careful 
observation. 

Adverse Reactions: The following androgenic ef- 
fects have occurred in patients receiving 


Danocrine: acne, edema, mild hirsutism, decrease 
in breast size, deepening of the voice, oiliness of 
the skin or hair, and weight gain. 

Also hypoestrogenic manifestations such as flush- 
ing, sweating, vaginitis including itching, dryness, 
burning and vaginal bleeding, nervousness, and 
emotional lability have been reported. 

Although the following reactions have also been 
reported, a causal relationship to the administra- 
tion of Danocrine has neither been confirmed nor 
refuted: allergic: skin rashes and rarely, nasal con- 
gestion; CNS effects: dizziness, headache, sleep 
disorders, fatigue, tremor, and rarely, paresthesia 
in extremities, visual disturbances, changes in 
appetite, and chills; gastrointestinal: gastroenteri- 
tis, and rarely, nausea, vomiting, and constipation; 
musculoskeletal: muscle cramps or spasms, and 
pain in back, neck, or legs; genitourinary: rarely, 
hematuria; other: loss of hair, changes in libido, 
elevation in blood pressure, and rarely, pelvic pain. 
Dosage and Administration: The dosage of 
Danocrine is 800 mg., divided into two doses per 
day, until additional studies on the effectiveness 
of lower doses are completed. Therapy should 
continue uninterrupted for 3 to 6 months but may 
be extended to 9 months if necessary. After termi- 
nation of therapy, if symptoms recur, treatment 
can be reinstituted. 

How Supplied: Capsules of 200 mg. (orange), 
bottles of 100. 


fofhrap | Winthrop Laboratories, New York, N.Y. 10016 
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New Danocrine 





danazol 


Now-a pharmacologic agent 
specifically for endosssiods 


introducing, A Complete 
Diagnostic System 
For Gynecology 


3 The new Browne Portable Endoscopy 
Monitor Model GD-5 is a complete in-office 
gynecological diagnostic system. 

With this single compact instrument, 
the gynecologist now has the capability of 
performing rapid and precise diagnostic studies 
through CO. Urethroscopy, Pressure/ 
Volume Cystometry, Hysteroscopy and 
Vaginoscopy. 

Virtually all functions of the Model 
GD-5 are pneumatically operated by a fail-safe 
CO; delivery system, maximizing patient safety, 
and insuring permanent calibration. 





The proprietary X-Y recorder, with two 
selectable ranges of sensitivity, produces a 
permanent record on individual patient chart 
cards. A direct-coupled automatic catheter 
puller, remote controlled uroflow station for 
voiding profiles, Robertson CO; Urethroscope, 
and self-contained fiber optic illuminator are 
available with the complete system. 

For detailed specifications or a dem- 
onstration of the new Portable Endoscopy 
Monitor, call or write: Browne Corporation, 
205 Chapala Street, Santa Barbara, CA 95101. 
(805) 963-0377 
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GYNECOLOGY 





Etiologic factors in the pathogenesis of liver tumors 
associated with oral contraceptives 


EDWARD D. NISSEN, M.D. 
DERYCK R. KENT, M.D. 
STEVEN E. NISSEN, B.G.S. 


Irvine, California 


Within the last several years, previously rare liver tumors have been seen in young 
women using oral contraceptive steroids. The Registry for Liver Tumors Associated with 
Oral Contraceptives at the University of California, Irvine, has clearly identified 27 
cases. The recent literature contains 44 case reports. Common to these 71 cases has been 
a histopathologic diagnosis of focal nodular hyperplasia, adenoma, hamartoma, and 
hepatoma. Significant statistical etiologic factors include prolonged uninterrupted usage 
of oral contraceptive steroids. Eight deaths and liver rupture in 18 patients attest to the 
seriousness of this new potentially lethal adverse phenomenon. (AM. J. OBSTET. 


GyneEcot. 127: 61, 1977.) 


In 1972, for the first time, Horvath, Kovacs, and 
Ross! suggested an association between treatment with 
oral contraceptives and the ultrastructural findings in a 

. benign liver tumor. Subsequently, several articles ap- 
peared confirming the use of oral contraceptives by 
women with other liver tumors. The purpose of this 
report is to correlate data obtained from the recent 
literature (44 cases)?’ and data from the Registry (27 
cases)* pertinent to the use of oral contraceptive 
steroids and the appearance of hepatic focal nodular 
hyperplasia, adenoma (Figs. 1 and 2), hamartoma, and 
hepatoma. 


From the Registry for Liver Tumors Associated with Oral 


Contraceptives, Department of Gynecology and Obstetrics, 
University of California Irvine Medical Center. 


Received for publication June 22, 1976. 
Accepted July 14, 1976. 


. Reprint requests: Dr. E. D. Nissen, UCI Medical Center, 
Depart. of Gynecology and Obstetrics, 101 City Drive 
South, Orange, California 92668. 


*Unpublished data. 
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Materials and methods 


A Registry for Liver Tumors Associated with Oral 


Contraceptives was established at the University of 


California, Irvine, in June, 1975. 

Rigid criteria for inclusion in the Registry consist 
of: unquestioned use of oral contraceptive steroids, his- 
topathologic confirmation of a liver tumor, and direct 
contact with the involved physicians. Whenever possi- 
ble, interview of the affected patient was attained. 
However, for obvious reasons, this aspect of the study 
was limited by most attending physicians. If doubt 
arose regarding the use of oral contraceptives, those 
patients were not included. Specific data was sought 
regarding the type of "pill" and duration of usage. 
Furthermore, a history of previous liver disease, drug 
abuse, or exposure to hepatotoxins served as a basis for 
exclusion from this study. A total of 27 patients met 
these criteria for acceptance and are reported here as 
Registry cases. Also, a review of the recent literature 
yielded 44 cases. The Registry did not receive nor re- 
view any of these 44 liver specimens. No effort was 
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Fig. 1. Hepatic adenoma in a 27-year-old woman taking ethinyl estradiol and ethynodiol diacetate. 


Table I. Use according to mestranol content 



















No. of 
patients 


Per cent 
pill months 


Total 
months 


Per cent of 
patients 





Estrogen 





37 64.0 MEE only 2,409 71.0 
8 14.0 MEE + [EF] 385 11.0 
Total 45 441.5 MEE 2,794 82.0 





extended to contact any author regarding the validity 
of the published data. However, documentation 
seemed adequate in most instances, and all 44 cases 


were therefore included. 


Results 

A total of 71 cases, 44 from the literature and 27 
from the Registry, were evaluated. This survey in- 
cluded the number of patients using a product accord- 
ing to estrogen content, estrogen and progestogen con- 
tent, and those using a progestogen alone. Months 
usage of each of the forementioned steroids was also 
calculated. In 58 cases both the type and duration of 
oral contraceptive therapy were known. Statistical 
computations were based on therapy used for a known 
number of months and does not include 13 patients 
who used an unknown oral contraceptive. 

According to estrogen content. A total of 37 pa- 
tients, 64 per cent of 58 patients (Table I) for whom the 
type and duration of the product were known, took 





Table II. Use according to EE content 
S 


















No. of 
patients 


Per cent 
pill months 


Total 
months 


Per cent of 
patients 





Estrogen 





10 1212 EE only 328 9.6 
8 14.0 EE + [MEE] 151 4.4 
Total 18 3]. EE 479 14.0 























No. of 
patients 


Total 
months 


Per cent of 
patients 


Per cent 
pill months 





Estrogen 








l 1.7 Premarin 72 2.1 

l 1.7 None 66 1.9 
11 15.4 Unknown 636 15.7 

2 2.8 Unknown Unknown Unknown 





only one product which contained mestranol. These 
patients used this product for 2,409 months or 71 per 
cent of the total cumulated usage of 3,411 months for 
all brands. Eight patients alternately ingested more 
than one brand containing either mestranol or ethinyl 
estradiol for a total of 536 months. Of these, mestranol 
was taken for 385 months and ethinyl estradiol for 151 
months. To appreciate the total mestranol effect of 
2,794 months, these 385 months were added to the 
2,409 months noted above. Thus, 45 patients, 78 per 
cent of the known group of 58, took a product contain- 
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Fig. 2. Cut section of tumor showing nodularity and areas of fibrosis and necrosis. 


Table IV. Use according to progestogen + estrogen content 





32 55.0 Norethindrone + MEE 1,873 54.9 
12 21.0 Norethynodrel + MEE 629 18.0 
9 16.0 Norgestrel + EE 335 10.0 
5 9.0 Ethynodiol + MEE 160 5.0 
3 5.0 Chlormadinone + MEE 132 4.0 
2 3.4 Ethynodiol + EE 96 2.8 
l 1.7 Medroxyprogesterone + P 72 2.0 
4 7.0 Dimethisterone + EE 58* 1.7 
2 3.4 Norethindrone + EE 28 8 
2 3.4 Medroxyprogesterone + EE 22 6 
13 18.8 Unknown pill 6367 15.7 





*One patient, months unknown. 
* Two patients, months unknown. 


ing mestranol for 82 per cent of the total cumulated 
usage of 3,411 months for all brands. 

Ten patients, 17 per cent, (Table II) took one oral 
contraceptive containing ethinyl estradiol for 328 
months. Of the eight patients noted above, who used 
both mestranol and ethinyl estradiol, an ethinyl es- 
tradiol product was taken for 151 months. Thus, 17 
per cent of the patients exclusively took an ethinyl es- 
tradiol product for 9.6 per cent of the known total 
usage for all products. However, 31 per cent used 
ethinyl estradiol, including patients who alternately 
took a mestranol brand, for a total of 479 months, or 
14 per cent of the time. 

One patient (Table III) took conjugated equine 
estrogens with a progestogen for 72 months for 


menopausal symptoms following surgical castration. 
Another patient was given a progestogen without es- 
trogen for contraception for 66 months. Eleven pa- 
tients, 15.4 per cent, received an unknown oral cone 
traceptive for 636 months, 15.7 per cent of the time. 
Two patients ingested an unknown birth control pill 
for an unknown period. 

According to progestogen content. A total of 32 pa- 
tients, 55 per cent (Table IV), ingested norethindrone 
plus mestranol for 1,873 months, or 54.9 per cent 
of the time. Also, two patients, 3.4 per cent, took 
norethindrone acetate plus ethinyl estradiol for less 
than | per cent of the time. Total usage of norethin- 
drone represents 55.7 per cent of the time all pills were 
taken. 
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Fig. 3. Vessel showing marked hypertrophy of media, thickening of the intima, and obliteration of 


the lumen with adjacent focal nodular hyperplasia. 


Table V. Use of a progestogen only 














No. of 
patients 


Total 
months 


Per cent 
pill months 





Progestogen 





l Medroxyprogesterone 12 2,1 
acetate 

l Medroxyprogesterone Unknown — 
acetate 

2 Norethindrone 79 2,3 
acetate 





Twelve patients, 21 per cent, took norethynodrel 

plus mestranol 18 per cent of the time. Nine patients, 
16 per cent, ingested norgestrel plus ethinyl estradiol 
10 per cent of the timc. 
e Of special interest are 9 per cent of the patients who 
took ethynodiol diacetate plus mestranol 5 per cent of 
the time. However, 3.4 per cent of the patients used 
ethynodiol diacetate plus ethinyl estradiol 2.8 per cent 
of the time. 

Two sequential brands, one with chlormadinone and 
mestranol and the other dimethisterone containing 
ethinyl estradiol, were taken 4 and 1.7 per cent of the 
time, respectively. Another patient took the dimethis- 
terone product for an unknown period. 

Medroxyprogesterone acetate and conjugated 
equine estrogens (Premarin) were taken sequentially by 


one patient. The same potent progestogen with ethinyl 
estradiol (Norlestrin) was taken by two others. 

Medroxyprogesterone acetate without estrogen (Ta- 
ble V) was ingested by one patient for 72 months, while 
the period of use is unknown for another patient. 
Norethindrone acetate without estrogen was consumed 
by two patients for 2.3 per cent of the time. 


Comment 


Since 1972. several investigators have described var- 
ious benign and malignant liver tumors appearing in 
young women who received oral contraceptive ste- 
roids. These tumors were labeled: focal nodular hy- 
perplasia, hepatic adenoma, hamartoma, and hepa- 
tocellular carcinoma (hepatoma). In four patients the 
basic lesion was unrecognizable due to extensive hem- 
orrhagic necrosis. To date, a total of 71 cases have been 
described. 

Possible etiologic factors have been collated. Among 
these, the type and duration of oral contraceptive 
steroid therapy have been considered. It has been es- 
tablished that these steroids were taken by 71 women 
for a total of 4,047 pill months. However, 11 patients 
took an unknown birth control pill for 636 months. 
Two women used an unknown pill for an unknown 
number of months. Also, two patients used a known 
pull for an unknown period. The number of women 
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who took an unknown pill for an unknown period was 
subtracted from the total. This left 58 women who used 
a known oral steroid for a total of 3,411 pill months. 
Correlating these values, 58.8 was calculated as the 
mean pill month usage. Approximately 85 per cent of 
the patients used the pill for over 4 continuous years. 
Therefore, prolonged usage is considered a significant 
etiologic factor. 

Seven combination oral contraceptives, three se- 
quentials and two progestogens alone, were ingested by 
patients who developed liver tumors. The number of 
women using each product and each ingredient was 
analyzed. The duration of therapy was also similarly 
computed. Over 75 per cent of the patients used a 
mestranol product more than 80 per cent of the total 
time that all products were used. However, 64 per cent 
took a product containing mestranol only for 71 per 
cent of the total months usage of all products. This may 
be more apparent than real for two reasons. Firstly, the 
mestranol brands were produced for a number of 
years before ethinyl estradiol brands. The second 
reason is that prescription practices are often the result 
of physician habituation and obsession with the first 
product produced. Individualization of oral contracep- 
tive therapy is of relatively recent origin. Previously, it 
was common practice to use one pill in the same dosage 
regardless of endocrinologic need. 

It must also be appreciated that 18 patients took an 
ethinyl estradiol product for 479 months. Of these, 10 
women used an ethinyl estradiol product only for 328 
months but eight women also used mestranol alter- 
nately for 385 months. Thus, about one third of the 
patients took an ethinyl estradiol brand for 14 per cent 
of the time. 

Significantly, 55 per cent of the patients took nor- 
ethindrone for 55 per cent of the total pill months. 
However, norethynodrel was taken by 21 per cent of 
the patients for 18 per cent of the time. Coincidentally, 
both contain mestranol. The frequency of involvement 
here may also be related to earlier marketing and con- 
sequent prescribing practices. This is a fact that cannot 
be overlooked if statistical validitv is to be established. 
Since 11 steroids, some alone, and others in combina- 
tion, are involved, it is possible that the duration of use 
rather than specific chemical activity may be the more 
important etiologic factor. 

Mestranol and ethinyl estradiol (the only synthetic 
estrogens used in birth control pills) and progestogens 
have clearly demonstrable effects upon coagulation, 
blood vessels, bile secretion, and liver enzymes. It is 
known that blood factors VII, VIII, IX, and X are 
elevated within 1 week after oral contraceptives are 
ingested.’ Moreover, this increase may remain for as 
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long as 3 weeks after as few as three tablets are taken. 
Vascular narrowing due to intimal thickening and pro- 
liferation of the media is a known long-term synthetic 
estrogen effect (Fig. 3). Many of the tumors showed 
this histopathologic phenomenon. Cholestasis occurs 
when synthetic estrogens are administered but this ef- 
fect is enhanced with C-17 alkylated 19-norsteroids. 
Furthermore, the latter steroids, which are synthetic 
progestogens, activate the liver intracellular enzyme 
system. This explains the reversible increase of liver 
enzymes following discontinuance of oral contracep- 
tives. For this reason, elevated laboratory enzyme val- 
ues cannot be used for the early detection of these liver 
tumors. An exception is the finding of alpha-fe- 
toprotein, associated with hepatomas which are al- 
ways malignant. 

The hypercoagulation state and vascular thickening 
with loss of elasticity explain several pathologic effects 
in the liver. Decreased blood flow to liver lobules pro- 
duces hypoxia to the hepatocytes. If severe, this leads 
to cellular necrosis with subcapsular or extracapsular 
rupture of the liver. This was seen in 18 patients with 
ultimate death in eight cases. If vascular narrowing 
is mild and thrombosis is limited, focal nodular 
hyperplasia may appear. Perhaps this represents a 
form of liver adaptation with cellular repair. 

If the liver is unable to demethylate mestranol be- 
cause of diminished blood flow to the hepatocytes, and 
if mestranol cannot be excreted due to venous throm- 
bosis and cholestasis, it must remain in the liver in its 
native chemical state. Induction of the intracellular en- 
zyme system by progestogens and the accumulation of 
mestranol combine to overwhelm the highly essential 
detoxification system within the liver. Liver tumors 
may represent an oncogenic response to retained tox- 
ins. Angiosarcoma seen following exposure to poly- 
vinyl chloride exemplifies a similar effect. 

There appears to be sufficient evidence associating 
the long-term use of oral contraceptives with the ap- 
pearance of liver tumors in young women. Although 
mestranol, ethinyl estradiol, conjugated equine estro- 
gen, and every progestogen produced for oral cen- 
traception have been implicated, the earliest brands 
marketed were most frequently involved. However, the 
statistical validity of this assumption cannot be cor- 
roborated before world-wide relative prescription 
practices are evaluated. Until substantive research at 
the biocellular level can be achieved, it is imperative 
that the syndrome of oral contraceptive use and liver 
tumors be recognized. The continuous prolonged use 


of the pill may also be detrimental in other ways and 
should be avoided. 
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Plasma estrogen, progestin, and luteinizing hormone 
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Plasma levels of estrogen, progestin, and LH were determined in 10 female baboons 
throughout the menstrual cycle and in five baboons during the midcycle. The peak in 
plasma estrogen occurred either on the day prior to the plasma LH peak in three of the 
10 cycles, on the day of LH peak in six cycles, or on the day after LH peak in one cycle 
studied. During the luteal phase, no plasma peak of estrogen was observed. The plasma 
level of progestin was low in the follicular phase; it rose significantly on the day of or the 
day after the plasma peak of estrogen. It developed a small peak and then, after an 
abrupt drop, reached a plateau 5 to 6 days later. The abrupt fall in plasma estrogen and 
progestin levels at midcycle was usually observed on the day following the LH peak. 

Three significant rises in plasma level of LH were observed: at the onset of menstruation, 
just before, and after ovulation. This observation suggests that LH may play an 
important part in initiating follicular maturation, ovulation, and luteinization during the 
normal menstrual cycle in the baboon. (AM. J. OBSTET. GYNECOL. 127: 67, 1977.) 


THE BABOON has recently been used as a model 
for the study of reproduction.’ This species has a 
menstrual cycle similar to that of human subjects, with 
an average length of 33 days.' The recent development 
of a radioimmunoassay for measurement of plasma 
luteinizing hormone (LH) in the baboon’ using baboon 
pituitary extract prompted us to study the relationship 
of plasma LH to both plasma estrogen and progestin 
levels during the normal menstrual cycle. 
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Materials and methods 


Fifteen sexually mature female baboons, Papio 
cynocephalus, weighing 12 to 17 kilograms and having a 
record of at least three regular menstrual cycles prior 
to this study, were selected. The following criteria were 
used to define a regular menstrual cycle: (1) correlation 
of regular changes of perineal sex skin with menstrual 
cycles, (2) correlation of cervical secretion with vaginal 
cornification, and (3) normal pattern of plasma proges- 
tin levels during the luteal phase. 

The following criteria were used to define an ex- 
pected time of ovulation" * *: (1) the second or third 
day preceding deturgescence, (2) the day of or the dày 
before a sudden decrease in superficial cells with 
brownish-tan granular cytoplasma in the vaginal 
smear, (3) 1 or 2 days after the estrogen peak, (4) the 
day when there was a sharp decline in the plasma 
progestin level, and (5) 1 to 2 days after the LH peak. 
The expected time of ovulation was determined by a 
combination of these criteria. 

The baboons were individually maintained in cages 
with controlled temperature (24 + 1° C.) and provided 
with artificial light 14 hours a day. The perineum of 
the experimental animals was examined daily, and the 
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size of the swelling was estimated and recorded on an 
arbitrary scale of 0 to 4.' The first day of menstruation 
was designated as day 1 of the cycle. Blood samples (4 
to 5 ml.) were obtained from the femoral vein in 
heparinized plastic syringes under light sedation with 
ketamine hydrochloride (Ketaset, Bristol) anesthesia, 
centrifuged, and stored at —20* C. until assayed. In 10 
baboons, blood was drawn at 08:00 hours every morn- 
ing 5 days prior to and after the expected day of ovula- 
tion, and then every other day during the rest of the 
menstrual cycle. In an additional five baboons, blood 
samples were taken diurnally at 08:00 and 15:00 
hours during the midcycle period. 

Plasma estrogen was determined by a rapid ra- 
dioimmunoassay technique.” 2,4,6,7-? H-Estradiol (105 
Ci per millimeter) was obtained from New England 
Nuclear. Company, Boston, Massachusetts, and the 
estradiol antibody was kindly provided by Dr. Burton 
V. Caldwell. The coefficient of within-assay variation 
in the range of 10 to 100 pg. per milliliter was from 5.5 
to 9.0 per cent. The sensitivity of the assay was 40 pg. 
per milliliter plasma. 

Plasma progestin was measured by a competitive 
protein-binding method as described by Johansson.’ 
This method has a coefficient of within-assay variation 
in the range of 0.5 to 10.0 ng. per milliliter of 8.5 to 
14.5 per cent and has a sensitivity of 0.5 ng. per millili- 
ter. 

Plasma LH levels were measured by a double-anti- 
body radioimmunoassay method. LH* extracted from 
the pituitaries of baboons was used for antiserum 
production and as the iodinated antigen. A partially 
purified preparation of baboon adenohypophysis with 
LH biologic activity of 0.18 x NIH-LH-S-1 was used as 
a standard. The antigen, antiserum, and standard 
preparation used in this study were generously sup- 
plied by Drs. V. C. Stevens and J. W. Goldzieher. 
Purified baboon LH was radioiodinated by a modifica- 
tion of the method of Greenwood, Hunter, and 
Glover.’ Fifty ul of 0.5M sodium phosphate buffer (pH 
7.5) was mixed with 2 ug per 20 wl of purified baboon 
LM. One mCi of thiosulfate-free sodium ''I-iodine 
(New England Nuclear, Boston, Massachusetts) was 
added, the vial stoppered, and its contents mixed 
gently. Twenty micrograms chloramine-T in 10 pl of 
0.05M sodium phosphate buffer were added and the 
reaction mixture was agitated for 90 seconds by 
finger-tapping the vial. The reaction was stopped by 


*Purified baboon LH used as antigen to produce antiserum 
with a biological activity of 1.1 x NIH-LH-S-1 and the LH 
used as labeled tracer with a biologic activity of 2.1 x NIH- 
LH-S-1. 
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adding 62.5 wg of sodium metabisulfite in 25 pl of 
0.05M sodium phosphate buffer. A transfer solution 
(50 wl) containing 5 per cent egg white with Bacto- 
brom phenol blue was added and the contents of the 
vial removed with a 1 c.c. syringe and layered to the 
surface of a 1 by 15 cm. column of Bio-Gel P 60 
equilibrated with 0.05M sodium phosphate buffer. 
Prior to use, 75 mg. of egg white albumin was passed 
through the column to reduce the nonspecific binding 
of protein. One-milliliter aliquots of the column eluate 
were collected in tubes containing 1 ml. of PBS with 1 
per cent lyophilized egg white. The recovery of baboon 
LH-'"] was 20 to 28 per cent with the specific activity 
of 120 to 140 &Ci per microgram. 

A 200 wl aliquot of plasma or standard was added to 
a 12 by 75 mm. disposable glass tube and PBS-1 per 
cent EW was then added to bring the volume to 500 ul. 
One hundred microliter of nonimmune normal rabbit 
serum (NRS) diluted 1:400 in 0.05M EDT A-PBS at 
pH 7.0 were added. The antibaboon LH serum was 
diluted with 0.05M EDTA-PBS and used at a concen- 
tration of 1:5,000. A total of 100 pl of diluted an- 
tiserum and 100 ul of baboon LH-"!I] were added to 
each tube. The contents were mixed and incubated at 
4° C. for 4 days. Then 200 ul of the sheep anti-RGG 
(ARGG-040, 
added to each tube. After 2 days of further incubation, 
the antibody-bound hormone was separated from the 
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free hormone by centrifugation at 1,000 g for 30 
minutes. The supernatant was carefully decanted and 
the precipitate counted. 

The quantity of baboon LH-™'l bound to the anti- 
body in the absence of competing unlabeled hormone 
(buffer control) was approximately 25 per cent of total 
radioactivity added. Triplicate standard curves were run 
in each assay and plasma samples were assayed in dup- 
licate. All samples from a subject were measured in the 
same assay. The coefficient of within-assay variation as 
determined by 10 replicates of control plasma was 7.2 
per cent. The coefficient of interassav variation as de- 
termined by duplicates of control plasma in each of five 
assays was 12 per cent. The limit of sensitivity of the 
assay was 1.5 ng. of baboon pituitary standard per mil- 
liliter of plasma. 


Results 

Composite graphs of plasma levels of estrogen, 
progestin, and LH during normal menstrual cycles and 
during five midcycles are shown in Figs. 1 and 4. The 
values of estrogen, progestin, and LH in individual cy- 
cles are shown in Figs. 2 and 3. The values are syn- 
chronized around the midcycle LH peak. 

Plasma level of estrogen. During the early follicular 
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Fig. 1. Mean values of estrogen, progestin, and LH in plasma 
samples taken from 10 baboons during the ovulatory cycles. 
The day of the LH peak is the reference day. The vertical bar 
represents one standard error of the mean. 


phase (7 to 14 days before LH peak), the estrogen level 
was constant at approximately 170 to 200 pg. per milli- 
liter of plasma (Fig. 1). At midcycle there was a substan- 
tial rise (368 pg. per milliliter with a range of 310 to 
440 pg. per milliliter) in estrogen levels followed by 
a precipitous fall. The estrogen peak occurred on the 


day prior to LH peak in three baboons, on the day of 


the LH peak in six baboons, and on the day after LH 
peak in one baboon. In three of the five animals, bled 
twice a day, the plasma peak of estrogen was observed 
on the day before LH peak. Following the peak, plasma 
estrogen reached the midcycle nadir (166 + 20.8 
(S.E.M.) pg. per milliliter) 2 days after the LH peak. 
The mean midluteal phase (6 to 10 days after the LH 
peak) level was 176 + 18.5 (S.E.M.) pg. per milliliter. 
No plasma peak of estrogen during the luteal phase 
was observed (Fig. 1). 

Plasma level of progestin. Plasma progestin con- 
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Fig. 2. Plasma levels of estrogen, progestin and LH, and 
changes of sex skin in a female baboon. Shadow lines illustrate 
menstruation. 


centrations during the follicular phase were less than 
2.0 ng. per milliliter (mean value) (Fig. 1). A slight peak 
(3.4 + 1.0 ng. per milliliter) coinciding with the midcy- 
cle peak of plasma estrogen occurred in seven of the 10 
cycles. However, in the animals bled twice a day this 
small peak was observed the day following the estrogen 
peak in four of the five animals. A sharp decrease ih 
the levels of progestin occurred on the following day 
and then plasma progestin rose gradually to a luteal 
plateau (mean level of peak, 6.8 + 1.1 ng. per millili- 
ter) 5 to 6 days later. The levels fell gradually to less 
than 2.0 ng. per milliliter a few days prior to the next 
menstrual flow. 

Plasma level of LH. LH levels did not fluctuate 
(4.1 + 0.8 ng. per milliliter) during the mid-follicular 
phase (6 to 10 days before the LH peak) of the cycle; 
however, a significant rise occurred at the onset of 
menstruation (9.0 + 2.4 ng. per milliliter). All animals 
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Fig. 3. Plasma levels of estrogen, progestin and LH, and 
changes of sex skin in a female baboon. Shadow lines illustrate 
menstruation. 


had a midcycle LH peak averaging 26.6 5.4 ng. per 
milliliter. A significant rise of plasma LH (23.2 + 3.7 
ng. per milliliter) was observed 2 days after the midcy- 
cle LH peak in six of the 10 animals and from 1 to 4 
days later in the other four. During the luteal phase LH 
levels continued to fluctuate. In some baboons, a 
number of minor LH peaks were observed during the 
futeal phase. Plasma LH levels during the mid-luteal 
phase (10.3 + 2.8 ng. per milliliter) were significantly 
higher than those seen during the mid-follicular phase. 

In most cases the peak of estrogen and progestin 
occurred on the day of the LH peak (Fig. 1). However, 
in the animals bled twice a day, peaks of estrogen and 
progestin occurred just prior to LH peak (Fig. 4). Both 
plasma level of estrogen and progestin dropped ab- 
ruptly on the day following the LH peak, while plasma 
levels of LH were still in the midcycle surge. 

Sex skin. The swelling of the sex skin reached 
maximum at a time when a peak of estrogen occurred 
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Fig. 4. Mean values of estrogen, progestin, and LH in plasma 
samples taken twice a day at 08:00 and 15:00 hours from five 
baboons. The day of the LH peak is the reference day. The 
vertical bars reflect the standard errors. 


in eight of the 10 animals. The swelling began to sub- 
side 2 days after the expected time of ovulation in 
seven of the 10 animals. In all animals the swelling of 
the sex skin disappeared during the rise of plasma 
progestin in the luteal phase (Figs. 2 and 3). 


Comment 


The plasma level of estrogen during the ovulatory 
cycle in the baboon is similar to that described for 
human subjects"? except for the absence of a second 
peak observed during the human luteal phase. The 
absence of an estrogen peak during the baboon luteal 
phase is consistent with observations in the rhesus 
monkey" and in another study in baboons which mea- , 
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sured urinary estrogen.” In this study the usual day for 
the peak plasma level of estrogen to occur was on the 
day of the LH peak. This observation is similar to that 
seen in the rhesus monkey," whereas the estrogen 
peak in human subjects generally precedes the LH 
peak.™ ° In human subjects, significant fluctuations in 
plasma estrogen levels between successive samples at 
the midcycle has been reported." These indicate that 
sampling once a day may not be sufficient to evaluate 
the time pattern of plasma estrogen. 

The pattern of plasma progestin reported here was 
similar to that described for human subjects? and for 
rhesus monkeys.” The plasma level of progestin 
showed a midcycle peak coincident with the estrogen 
peak in most baboons. The abrupt fall in both plasma 
levels of estrogen and progestin was seen on the day 
after the LH peak. In the rhesus monkey this is the day 
of ovulation.? In the baboon this is also the expected 
day of ovulation, judged by the criteria described pre- 
viously. The temporal relationship between these 
two steroids is similar to that observed in human 
subjects.” ' 

The pattern of plasma LH level during the men- 
strual cycle in the baboon is somewhat different 
from that of the human female. The discrepancies are 
as follows: (1) a significant rise of plasma LH occurs at 
the onset of menstruation, (2) a significant rising 
plasma LH occurs just after ovulation, and (3) sig- 
nificantly higher LH levels compared to the follicular 
phase occur during the luteal phase. In women a rising 
trend in LH values at the onset of menses has been 
reported," and the postovulatory LH elevation has 
been observed as a shoulder (secondary rise)? or erra- 
tic elevation" in the plasma LH pattern. The relatively 
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high plasma levels of LH during the luteal phase com- 
pared with the follicular phase reported in this study 
are in accord with another study in the baboon*; how- 
ever, this phenomenon has not been reported for the 
women.*^'" The observation of minor LH peaks during 
the luteal phase in some baboons is similar to that re- 
ported in the rhesus monkey." Significant rises of 
plasma LH just before the onset of menstruation and 
in the early follicular phase has been observed in the 
rhesus monkey.'* Some of the variations they are see- 
ing in LH concentrations suggest the possibility that 
these variations are the results of pulsatile releases of 
LH which have been observed in both women^ * and 
in ovariectomized rhesus monkeys.’ 

Cyclic changes in plasma concentration of LH ob- 
served in this study suggest that the significant rises at 
the onset of menstruation may signal the initiation of 
follicular maturation and that the preovulatory surge 
may induce follicular rupture, and that the postovula- 
tory elevation may represent luteal transformation of 
both granulosa and theca cells in the ovary. Therefore, 
LH may play an important role not only in triggering 
ovulation but also in maturation of the follicle and in 
formation and maintenance of luteal function during 
the normal menstrual cycle in the baboon. 
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Ovarian extraembryonal teratoma 


I. Endodermal sinus tumor 


GORDON K. JIMERSON, M.D. 
Oklahoma City, Oklahoma 

J. DONALD WOODRUFF, M.D. 
Baltimore, Maryland 


Forty-one cases of pure endodermal sinus ovarian tumors are reported. The 
extraembryonal nature of this tumor is supported with comparative studies utilizing early 
human implantations. The clinical picture is one of a virulent malignancy occurring in 
young women, and although the tumor is commonly unilateral and encapsulated at the 
time of initial diagnosis, the outcome is almost always fatal. Experience with different 
therapeutic modalities is limited, but there is significant evidence that vigorous 
combination chemotherapy will improve the therapeutic outcome. (AM. J. OBSTET. 


GYNECOL. 127: 73, 1977.) 


IN 1939, Schiller’ described a group of ovarian 
tumors for which he proposed a mesonephric origin 
and the name mesonephroma ovarii. Jones and Jones? 
suggested Schiller's original series contained two sepa- 
rate tumor types, a fact that Schiller acknowledged in a 
later article.” In 1946, Teilum* * published the first of a 
series of reports devoted to the “embryonal type" Schil- 
ler mesonephroma ovarii in which he refuted the 
mesonephric origin and suggested the now commonly 
accepted theory of germ cell origin. Teilum meticu- 
lously described histologic evidence supporting the ex- 
traembryonal nature of the tumor with emphasis on 
the histologic similarity to the developmenial pattern 
associated with extraembryonal mesoblast. He? origi- 
nally suggested the name extraembryonal mesoblas- 
toma but later replaced this name with endodermal 
sinus tumor, a name derived from analogies drawn be- 
tween peculiar vascular bodies found in the tumor and 
in the developing placenta of the rat. The tumor has 
since been described under a variety of names includ- 
ing embryonal carcinoma, teratocarcinoma, embryonal 
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teratoma, and yolk sac tumor. Adding to the confusion 
is the fact that many of the above names have been 
applied to tumors other than the endodermal sinus 
type as well as those tumors containing combinations of 
histologic patterns. 

In the present series, the discussion will be limited to 
cases containing only the endodermal sinus pattern. In 
a later presentation, tumors with endodermal sinus 
pattern mixed with other germ cell elements will be 
discussed. The authors recommend the adoption of 
the term endodermal sinus tumor under the general 
classification of extraembryonal teratomas (Table I), 
and coincidentally recommend the abandonment of 
the terms embryonal carcinoma, teratocarcinoma, and 
malignant teratomas since they have become nonspe- 
cific as well as nondescriptive. 


Material 


The present series include 41 cases from the Erfil 
Novak Ovarian Tumor Registry of the American 
Gynecologic Society. Adequate histologic sections of all 
cases were reviewed, and only those felt to clearly rep- 
resent the endodermal sinus type of extraembryonal 
teratoma were included. Eighteen cases of endodermal 
sinus tumor combined with other germ cell tumors 
were excluded and are the subject of a separate report. 
Patient profile and clinical data were available for all 
cases and adequate follow-up in 34. 

Patient profile. The ages of the patients ranged from 
l'/s to 40 years with an average of 18 years. Twenty 
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Fig. 1. Human blastocyst at four days’ development. The cells 
are primitive without recognizable differentiation toward 
embryonal or extraembryonal elements. (From Hertig, A. T., 
Rock, J., and Adams, E. C.: Am. J. Anat. 98: 435, 1956. Cour- 


tesy of Carnegie Institution of Washington, Department of 


Embryology, Davis Division.) 


patients were 20 years of age or older and of these, 11 
were parous. The diagnosis was made during preg- 
nancy in one and in the immediate postpartum period 
in three patients. 

Symptoms and physical and laboratory findings. 
Abdominal pain was the dominant symptom in 21 of 
the 33 patients in whom the presenting complaint was 
listed. In four patients the pain was associated with 
torsion of the tumor, while necrosis and hemorrhage 
probably accounted for the discomfort in the remain- 
der. A noticeable abdominal mass induced six pa- 
tients to seek medical consultation; pelvic pressure 
was the presenting complaint for three patients 
and generalized abdominal swelling secondary to as- 
cites was the primary symptom in two instances. 
Amenorrhea and hoarseness were the presenting 
symptoms in one patient who also had clitoromegaly. 
Hormonal assays were not recorded in this patient and 
death occurred shortly after surgery. A positive preg- 
nancy test was obtained from another patient both 
initially and at the time of diagnosis of recurrent 
tumor. As reported by Wilkinson and associates? and 
Tsuchida and colleagues," alpha-fetoprotein has been 
discovered in the serum of several patients with en- 
dodermal sinus tumors, and may be useful in following 
such patients regarding possible recurrence and/or re- 
sponse to therapy. Alpha-fetoprotein was found in the 


Table I. Germ cell tumors of the ovary 





I. Undifferentiated germ cell tumors 
A. Germinoma 
II. Extraembryonal ieratomas 
A. Choriocarcinoma 
B. Endodermal sinus tumor 
C. Polyvesicular vitelline tumor 
III. Teratomas 
A. Immature 
B. Mature 
1. Benign 
2. With malignant element 
3. Carcinoid 
4. Strumma ovarii 
5. Others 
IV. Gonadoblastoma 
V. Mixed germ cell tumors (tumors containing elements 
of two or more of the above histologic types) 


Table II. Treatment and survival: Stage IA 









Mean 
survival 
(mo.)* 


Treatment Survival 


Adnexal removal 2 7 

Hysterectomy and adnexal 0 10 
removal 

Surgery and radiation therapy 4 0 11 

Surgery and chemotherapy 2 l 30 


*Mean survival for patients who died of disease. 


Table III. Treatment and survival: Stages III and IV 







Mean 
survival 
( mo.)* 






Treatment No. | Survival 





Hysterectomy, adnexal removal, 2 0 2 
and excision of implants 
Surgery and radiation therapy l 0 4 


*Mean survival for patients who died of disease. 


serum of one patient in the present series. Serial 
studies were not available in this patient. 

Operative findings, treatment, and survival. A nar- 
rative description of operative findings was available in 
39 patients. At the time of initial diagnosis, 29 tumors 
were unilateral without evidence of extension or metas- 
tasis (FIGO Stage Ia). In almost all cases the surgeon 
and/or pathologist described the tumor as encapsu- 
lated without evidence of tumor excrescences. The 
tumors were usually very large with weights commonly 
exceeding 1 kg. and ranging up to 5 kg. The tumors 
ranged in size from 7 to 30 cm. with only seven being 
less than 15 cm. in the greatest diameter. Despite the 
fact that all of the latter tumors were described as uni- 
lateral, encapsulated, and without evidence of metas- 
tasis, six of the seven patients were dead within nine 
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E Fig. 2. Fourteen-day implantation. Left, Embryonic disc with yolk sac, amnion, and developing villi. | 
(Original magnification X40.) Right, Early villus with cytotrophoblasts, syncytiotrophoblasts, and A 
extraembryonal mesoblast. (Original magnification X400.) 


Germ Cell | 


Preimplantation Stage of Development 





PLACENTA, CORD, 


MEMBRANES AND YOLK SAC 
trophoblasts, mesoblasts, yolk 


sac and amnion epithelium 
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`A 
EMBRYO ———> ADULT 
ectoderm, mesoderm and 
endoderm in various stages 
of maturation 


Fig. 3. Normal development. 


- months while one was living without evidence of tumor 
nine years after therapy. In eight patients, intra- 
abdominal extension or metastasis was observed at the 
time of initial diagnosis (FIGO Stage III) and two pa- 
tients presented with extra-abdominal metastasis 
(FIGO Stage IV). There were no bilateral tumors in 
these 39 patients. 

Of 34 patients in whom follow-up was available for 
two years or until death, 31 are dead of disease and 
three are living at 244, 9, and 12 years after treatment. 
The tumor in each of the three survivors was Stage Ia 
at the time of initial diagnosis and therapy. Details re- 
garding the mode of therapy were available in 31 of the 
34 patients. These patients are analyzed in Tables II 

ə and III. Seventeen of 19 patients treated only by uni- 
lateral adnexal removal are dead and two are living 
without evidence of disease at 9 and 12 years, respec- 
tively. Hysterectomy with adnexal excision was the 


only therapy utilized in five patients, all of whom are 
dead of disease. Thus, a total of 24 patients were 
treated with surgery as the only mode of therapy with 
two survivors and 22 dead. The mean survival time for 
patients treated by surgery alone, and who died of dis- 
ease, was seven months with a range of 1 to 17 months. 
Of five patients treated with surgical excision followéd 
by radiation therapy, all are dead with the mean survi- 
val time of 10 months and range from 4 to 18 months. 
One patient treated with surgery followed by tri- 
ethylenemelamine and whole pelvic radiation died of 
disease 30 months after initial diagnosis and therapy. 
This survival of 30 months is 12 months longer than 
any patient with known metastasis or recurrence 
treated by surgery alone or surgery and radiation 
therapy. Another patient was treated initially with sur- 
gical excision followed by excision of recurrent tumor 
combined with radiation and multiple-agent che- 
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Fig. 4. Germ cell tumors. 





Fig. 5. Endodermal sinus tumor. An area with sheets of am- 
phophilic undifferentiated cells similar to the preimplantation 
stage of development. (Original magnification X160.) (Typi- 
cal endodermal sinus patterns were seen elsewhere in this 
tumor.) 


motherapy utilizing vincristine, actinomycin-D, and 
cytoxan. This patient is living and well 25 months after 
initial diagnosis and therapy. 


Comment 


The extraembryonal nature of the endodermal sinus 
pattern is most convincingly seen in comparative 
sttidies with normal extraembryonal development. 
Normal preimplantation development is seen in Fig. 1. 
During this stage of development, the cells are primi- 
tive without recognizable differentiation. Soon after 
implantation, embryonal and extraembryonal dif- 
ferentiation occurs with the embryonic portion consist- 
ing of the germ disc. During early stages of develop- 
ment, extraembryonal tissues predominate and include 
the amnion, mesoblastic connective tissue, yolk sac, 
cytotrophoblast, and syncytiotrophoblast (Fig. 2). From 
the undifferentiated preimplantation cells, extraem- 
bryonal differentiation may occur into either mature 
trophoblast or extraembryonal mesoblast. From the 


primitive mesoblast, further differentiation occurs with 
formation of placental connective tissue and the epithe- 
lial lining of the yolk sac. Hertig” refers to the most 
undifferentiated extraembryonal cell as primitive 
trophoblast and describes the mesoblastic developmen- 
tal pathway as follows: 


Thus, trophoblast is a multipotential tissue. It gives 
rise, by in situ delamination from primitive cyto- 
trophoblast, to placental connective tissue (meso- 
blast), blood vessels and amniotic epithelium. The 
primitive mesoblastic or fibroblastic tissue in turn 
forms the primary and definitive yolk sacs, exclusive 
of the endodermal portion of the germ disc. It also 
contributes largely, if not wholly, to the mesen- 
chyme or connective tissue of the body stalk or um- 
bilical cord. 


The normal extraembryonal pathway from which 
mesoblasts are derived is indicated by the continuous 
line in Fig. 3. 

The histologic similarities between normal ex- 
traembryonal development and endodermal sinus tu- 
mors, as previously described by Teilum, were appar- 
ent in all tumors studied. The developmental pathway 
for extraembryonal teratomas is illustrated in Fig. 4. 
The most primitive cells, analogous to preimplantation 
development, are seen in Fig. 5. These are found as 
aggregates of amphophilic cells with large nuclei, 
abundant cytoplasm, and no recognizable attempts at 
organogenesis. Other areas reveal a loose meshwork of 
spindle cells with a stellate arrangement of cytoplasmic 
extensions. As seen in Fig. 6, these cells cannot be dif- 
ferentiated from the extraembryonal connective tissue 
found in the normal pregnancy. Coursing through the 
mesoblastic connective tissue are channels lined by 
epithelium that varies from low columnar to flat. This 
epithelium seems identical to the normal yolk sac 
(Fig. 7). 

Associated with these basic histologic patterns are 
found many variations, several of which are striking. 
The primitive mesoblast tends to be prominent around 
vessels forming a perivascular mantle that varies in 
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Fig. 6. Left, Extraembryonal mesoblast in 14 day human implantation. (Original magnification 
x450.) Right, Extraembryonal mesoblast in endodermal sinus tumor. (Original magnification X330.) 





Fig. 7. Left, Epithelial lined channel in endodermal sinus tumor. (Original magnification x410.) 
Right, Yolk sac epithelium from a 14 day human implantation. (Original magnification x 440.) 





Fig. 8. Endodermal sinus tumor. Lefi, Large vessel with thick perivascular mantle of tumor cells. 
(Original magnification x60.) Right, Longitudinal section of a small vessel with mantle. (Original 
magnification X300.) 
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Fig. 9. Endodermal sinus pattern in center of photograph. 
(Original magnification x 360.) 





Fig. 10. Intracytoplasmic and extracellular eosinophilic bodies 
best seen in right lower corner. (Original magnification 


x480.) 


thickness with the vessel size (Fig. 8). Smaller vessels, 
with their mantles of tumor cells, often protrude into 
the epithelial-lined channel, thus forming the endo- 
dermal sinus pattern described by Teilum? (Fig. 9). In- 
tracytoplasmic and extracellular eosinophilic bodies 
are commonly seen and have been the subject of exten- 
sive studies. These bodies, illustrated in Fig. 10, are 
PAS positive and diastase resistant." Although im- 
munohistochemical studies have suggested their rela- 
tionship to Reichert's membrane of the mouse embryo, 
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Fig. 11. Ovarian germ cell tumor with benign squamous ele- 
ments mixed with endodermal sinus pattern. (Original mag- 
nification X55.) 


the fact that very similar bodies are found in other 
tumors seriously weakens this theory of origin." 

It is common to find endodermal sinus pattern 
mixed with other germ cell tumor types supporting the 
theory of germ cell origin (Fig. 11). The tumors with 
mixed patterns are the subject of another report. 

The young age of the patients in whom extraem- 
bryonal teratomas occur probably explains the number 
of patients treated by unilateral adnexal removal. The 
fact that most of these patients were treated 15 or more 
years ago further explains the lack of aggressive radia- 
tion and chemotherapy. Of three survivors in this 
series, two were treated only by unilateral adnexal re- 
moval. Although the numbers of patients are relatively 
small, more extensive surgery and/or radiation did not 
seem to add to the mean survival time. Chemotherapy, 
however, did seem to influence survival time. Of two 
patients treated with chemotherapy, one survived 30 
months before dying of disease and a second pauent is 
living 25 months after initial diagnosis despite recur- 
rent tumor. No patient with recurrent or metastatic 
tumor treated by surgery alone, or with surgery and 
radiation, lived longer than 18 months. The encourag- 
ing response to combination chemotherapy is similar to 
reports by Forney and associates" and certainly sup- 
ports the early and vigorous use of such agents as the 
adjunctive therapy of choice for these lesions after sur- 
gical removal. 
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Quantitative microflora of the vagina 


MATTHEW E. LEVISON 
LOURDES C. CORMAN 
ELSIE R. CARRINGTON 
DONALD KAYE 
Philadelphia, Pennsylvania 


This study enumerated the predominant vaginal flora in 25 healthy patients: 18 prenatal 
(six with and 12 without gonorrhea) and seven nonpregnant without gonorrhea. All 25 
patients had aerobes and 19 of the 25 had anerobes isolated in titers of 210° 
colony-forming units (CFU per milliliter.) The most frequently isolated microorganism 
was the lactobacillus (aerobic and anaerobic species) followed by C. vaginale, viridans 
streptococci, anaerobic gram-positive cocci, and Bifidobacterium sp. Bacteroides fragilis 
was not isolated. There were no significant differences in the frequency of isolation of any 
specific microorganism or bacterial counts between pregnant and nonpregnant women or 
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between pregnant women with and without gonorrhea (p > 0.05), except pregnant 
patients had significantly higher total facultative counts associated with significantly 
lower anaerobic lactobacilli counts and higher C. vaginale counts (p < 0.01) than in 
nonpregnant patients. (AM. J. OBSTET. GYNECOL. 127: 80, 1977.) 


CLINICAL AND BACTERIOLOGIC studies of infec- 
tions of the female genital tract have documented obli- 
gate anaerobic bacteria and Enterobacteriaceae as fre- 
quent pathogens." Optimal anaerobic and aerobic 
techniques used in these studies have demonstrated a 
complex flora in these infections involving multiple 
anaerobic species and aerobic or facultative microor- 
ganisms as well. The components of this flora, how- 
ever, have been variable. For example, Swenson and 
associates,” Thadepalli, Gorbach, and Keith,? and Es- 
chenbach and associates! frequently isolated Bacteroides 
fragilis, whereas Chow and associates,! and Altemeier? 
rarely found B. fragilis and more commonly isolated 
anaerobic gram-positive cocci. 

Because many of these pathogens have been isolated 
from the vagina of healthy women, the normal flora 
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has been suggested as the endogenous source for these 
infections.” The results of many studies of the bacte- 
rial flora of the normal genital tract conflict, owing in 
part to differences in the population studied, the mate- 
rial cultured, cultural methods, and criteria for iden- 
tification of the isolates. Although many studies have 
attempted to isolate specific microorganisms, few have 
studied the complex microflora comprehensively. 

Older studies cultured predominantly aerobic or 
facultative organisms (organisms that grow both an- 
aerobically and aerobically with or without increased 
CO2) from the normal female genital tract, probably 
owing to poor availability of adequate anaerobic 
techniques. More recent studies” * have emphasized 
the presence of anaerobes in the cervix and the vagina. 
All studies to date list the relative frequency of isola- 
tion; none has quantitated the various components of 
the flora. The present study is the first to describe 
the predominant quantitative vaginal flora of non- 
pregnant patients and pregnant patients with and 
without gonorrhea. 


Methods and materials 


Cultures were obtained at the time of speculum 
examination in 25 women attending the prenatal or 
gynecology outpatient clinics at The Hospital of the 
Medical College of Pennsylvania. The women were all 
asymptomatic and in good health and were being seen 
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for routine prenatal visits or for family-planning 
gynecologic evaluations. Excluded from the study were 
women who had received any systemic or vaginal an- 
timicrobial agent within the previous month, or pa- 
tients with active gynecologic disease. Six of the patients 
were found to have positive routine cervical cultures 
for gonococci performed simultaneously with the 
studies of vaginal flora. | 

Vaginal cultures were obtained before a manual 
vaginal examination. After insertion of a vaginal 
speculum, a 0.01 ml. sterile platinum loop was used to 
collect a loopful of secretions from the posterior vagi- 


nal vault, the material for culture being taken ahead of 


the speculum blades. The specimen was inoculated 
immediately for anaerobic culture under the flow of 

,Oxygen-free CO, in 1 ml. of prereduced brain-heart 
infusion broth (BHIB) prepared according to the 
Anaerobe Laboratory Manual? which contained re- 
sazurin, a redox indicator. Another loopful for aerobic 
culture was inoculated in 1 ml. of chocolate broth (pre- 
pared from the formula for chocolate agar,” excluding 
the agar). Swabs of the endocervix and vaginal vault 
were inoculated onto Thayer-Martin medium and in- 
cubated in a candle jar for the isolation of gonococci. A 
fresh swab of vaginal secretion was smeared on a glass 
slide, heat fixed, and Gram stained. 

The prereduced BHIB was serially diluted in tenfold 
steps in prereduced BHIB under the flow of oxygen- 
free CO». A 0.1 ml. aliquot from each dilution was 
inoculated under the flow of oxygen-free CO; into a 
tube containing molten prereduced brain-heart infu- 
sion agar supplemented with hemin, cysteine, vitamin 
K, and Tween 80 ( *BHIA-supplemented") which con- 
tained the redox indicator." ! The tube was corked 
and rolled on an automatic tube roller (Anoxy Tube 
Roller, The McBee Laboratories, Bozeman, Montana) 
to obtain a thin film of solidified agar on the inner walls 
of the anaerobic tube. If the redox indicator in the 
anaerobic media became oxidized, the specimen was 
excluded from the study. The anaerobic roll tubes 
were incubated for 5 days at 37° C. at which time col- 
onies were counted under a dissecting microscope and 
10 to 20 colonies were picked for isolation and iden- 
tification from the roll tubes containing 30 to 300 col- 
onies. Anaerobic colonies were those that did not grow 
after subculture to "BHIA-supplemented" incubated 
in a candle jar or aerobically at 37° C. Anaerobic species 
were identified by gas chromatography and biochemi- 
cal reactions according to methods detailed in the 
Anaerobe Laboratory Manual.’ 

Aliquots equaling 0.1 ml. of each dilution in choco- 
late broth were streaked onto: trypticase soy blood 
agar, Sabouraud dextrose agar, and desoxycholate 
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Table I. Groups of patients studied 









Mean age Trimester 
(yr.) 


(range) 


Pregnant: 
Gonorrhea 6 19.4 l 2 2 l 
(17-22) 
No Gonorrhea 12 19.3 3 8 l 
(15-28) 
Nonpregnant: 
No gonorrhea 7 21.4 
(19-27) 
Total 25 


agar plates which were incubated aerobically at 37° C. 
for 48 to 72 hours, and Thayer-Martin medium and 
chocolate agar with Iso-Vitalex (BBL) which were in- 
cubated at 37° C. in a candle jar for 48 to 72 hours. 
Colonies were enumerated on plates containing 30 to 
300 colonies and microorganisms identified by stan- 
dard methods.” 

Corynebacterium vaginale were identified as facultative 
pleomorphic gram-negative or gram-variable bacilli or 
coccobacilli, which were arranged at angles or parallel 
to one another and confirmed by the methods of 
Dunkleberg, Skaggs, and Kellogg.’* Most strains of C. 
vaginale were confirmed by Dr. L. V. Holdeman, Vir- 
ginia Polytechnic Institute. 

Aerobic lactobacilli 
negative, gram-positive bacilli occurring singly or in 
chains. The identity of some strains was confirmed by 


were identified as catalase- 


the production of predominantly lactic acid on fermen- 
tation of carbohydrate. Aerobic diphtheroids were 
identified as  catalase-positive, 
gram-positive bacili with angular and palisade ar- 


nonspore-forming 


rangement. 

The total microscopic count as described in the 
Anaerobe Laboratory Manual? and the variety of mor- 
phologic types was noted on the gram-stained slide of 
each specimen. 


Results 


A total of 25 women, 15 through 28 years of age, 
were studied: 18 were pregnant (six with and 12 with- 
out gonorrhea) and seven were not pregnant and did 
not have gonorrhea (Table I). The majority of those 
pregnant were in the last trimester. 

Microorganisms were isolated from all vaginal 
specimens (Table II). All 25 patients had facultative 
organisms isolated in titers of 210° colony-forming 
units (CFU per milliliter). Nineteen of the 25 patients 
had both obligate anaerobes and facultative organisms 
isolated in titers of =10° CFU per milliliter: in 11 of 
these 19 patients the total anaerobic and facultative 
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Table II. Frequency of positive vaginal cultures 








Microorganisms (210? CFU* per milliliter) 


Facultatives and anaerobes: 6 
Anaerobic = facultative count (<1 logio) 
Anaerobic > facultative count (>1 logio) 
Anaerobic < facultative count (>1 logo) 

Only facultatives 

Only anaerobes 

No growth 


Total 


alooso 
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No No 
gonorrhea gonorrhea 
10 3 


8 0 11 
2 3 6 
0 0 2 


rmloon 
[o o5 





*Colony-forming units. 


Table III. Total colony count in vaginal secretions 


Pregnant 
No 
Gonorrhea gonorrhea 


8.1 + 0.4* 9.9.5 0:5 











Non- 
pregnant 


No 
gonorrhea 










Total 
anaerobic 
count 


Total 
facultative 
count 

RRS IIE ONE ETE See Ne es a ee 
*Mean logio colony-forming units per milliliter + S.E. 


8.8 + 0.4 8.0 + 0.4 


Table IV. Number of microbial isolates per 
specimen 









No of isolates 
(= 10° CFU 
per milliliter) 


No. of specimens 






] 4 9 
2 4 3 -—9 
3 9 We 
4 3 5 
m5 6 0 
19 25 


counts were within tenfold (one logi) of each other; in 
sfx patients, the total anaerobic count exceeded the 
total facultative count by more than tenfold; and in two 
patients, the total facultative count exceeded the total 
anaerobic count by more than tenfold. Six patients had 
facultative organisms alone; however, anaerobes could 
have been present but undetected if the titers were 
more than tenfold less than the titers of the facultative 
organisms as only about 20 colonies were identified 
from the roll tubes. No patient had anaerobes alone. 
There were no apparent differences among the groups 
of patients although the numbers of patients were 
small (p > 0.05, chi-square test). 


Ihe mean logio colony-forming units (CFU) of 
anaerobes per milliliter + S.E. was 7.9 to 8.3 (Table, 
III); there were no significant differences among the 
three groups (p > 0.05, t test for unpaired observa- 
tions). The mean total facultative counts (logio CFU per 
milliliter + S.E.) were 8.8 + 0.4 in pregnant women 
with gonorrhea, 8.0 + 0.4 in pregnant women without 
gonorrhea, and 6.9 + 0.3 in the nonpregnant patients 
(p < 0.01 for nonpregnant women compared to preg- 
nant women with gonorrhea and p < 0.05 for non- 
pregnant women compared to pregnant women with- 
out gonorrhea, t test for unpaired observations.) 

Fifteen of the 19 specimens from which anaerobes 
were isolated had more than one anaerobic species and 
six specimens had =5 anaerobic species in titers of 
=10° CFU per milliliter. Sixteen of the 25 specimens 
had more than one facultative species isolated, but 
none had =5 facultative species (Table IV). 

The most frequently isolated anaerobe in titers of 
=10° CFU per milliliter was Lactobacillus species, 
which was cultured from 13 patients (52 per cent) (Ta- 
ble V). One species of lactobacillus was cultured from 
nine patients and two species were cultured from four 
patients. These inclued L. fermentum (two strains), Lac- 
tobacillus sp. MCP I (seven strains), Lactobacillus sp. 
MCP II (two strains), L. acidophilus (two strains), L. plan- 
tarum (one strain), and three strains of Lactobacillus sp. 
which could not be further identified. Bifidobacterium 
adolescentis D, B. infantis, or Bifidobacterium sp. were 
cultured from eight patients (32 per cent). Thirteen 
strains of Peptococcus sp. (Pr. asaccharolyticus, Pc. pre- 
votti, Pc. variabilis, Pc. morbillorum, and Pe. magnus) were 
recovered from nine patients (36 per cent). Seven 
strains of Peptostreptococcus sp. (Ps. intermedius, Ps. 
micros, and Ps. anaerobius) were isolated from six pa- 
tients (24 per cent). Bacteroidaceae were isolated in 
titers of =10° CFU per milliliter much less frequently: 
three strains of Fusobacterium sp. (F. gonidiaformans, F. 
russi, and F. nucleatum) from one patient (4 per cent) 
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Table V. Frequency of anaerobic microorganisms isolated from vaginal secretions 













Anaerobic microorganisms 


(= 10° CFU per milliliter) 


Gram-positive bacilli 


Lactobacillus sp. 3 12 (8)* 

Bifidobacterium sp. 4 3 

Propionibacterium sp. 2 4 

Eubacterium sp. l 3 (2) 
Gram-negative bacilli 

(Bacteroidaceae) 

Fusobacterium sp. 3 (1) 0 

Bacteroides sp. 3 (1) l 
Gram-positive cocci 

Peptococcus sp. 5 (3) 4 

Peptostreptococcus sp. 2 4 (3) 

Gaffkya anaerobius ] 

Ruminococcus sp. ] 0 
Gram-negative cocci 

Veillonella sp. 0 0 


*No. of patients in which the genera were isolated. 


No 











Specimens 
containing Mean logio 
microorganisms CFU per 





milliliter 


(%) 


9 13 (52) 7.8 +0.3 
l 8 (32) 7.9 +0.2 
0 6 (24) 6.7 +0.4 
0 3 (12) 6.2 +0.2 
0 1( 4) 74 +0.5 
3 (2) 4 (16) 7.5 +0.3 
4 (2) 9 (36) 7.0 +0.4 
l 6 (24) 6.8 +0.4 
0 2( 8) 5.8, 7.0 
0 1( 4) 6.9 

A 2( 8) 6.0, 7.5 


Table VI. Frequency of facultative microorganisms isolated from vaginal secretions 







Facultative microorganisms 
(= 10° CFU per milliliter) 


Gram-positive bacilli 


Lactobacillus sp. 8 

Diphtheroids l 3 

Bacillus sp. l 
Gram-negative bacilli i 

Corynebacterium vaginale 3 4 
Gram-positive cocci 

Staphylococcus epidermidis 2 3 

Viridans streptococcus 3 6 

Non-hemolytic streptococcus 2 l 

Enterococcus 0 0 
Gram-negative cocci 

Neisseria gonorrhoeae 2 0 
Yeast 0 2 


No 















Specimens 
containing Mean logio 
microorganisms CFU per 
( 96) milliliter +S.E. 





5 18 (72) 7.5 +0.3 
0 4 (16) 5.8 +0.7 
0 1( 4) 8.0 

3 10 (40) 78 +0.3 
0 5 (20) 5.6 +0.5 
l 10 (40) 7.3 +0.3 
0 3 (12) 6.3 +0.7 
l 1( 4) 5.0 

0 2( 8) 57, 5.7 

0 2( 8) - 5.5, 5.9 


i O iiit 


and seven strains of Bacteroides sp. (Bacteroides group 
I, Bacteroides group PS, B. melaninogenicus, B. 
ruminicola, and two strains of Bacteroides which could 
not be speciated) in four patients. B. fragilis was not 
isolated in titers of =10° CFU per milliliter. The mean 
logio CFU per milliliter of Lactobacillus sp., Bifidobac- 
terium sp., Fusobacterium sp., Bacteroides sp., and 
Peptococcus sp. was 7.0 or more. There were no sig- 
nificant differences in the frequency of isolation 
(p > 0.05, chi-square test) or titers (p > 0.05, t test) of 
any specific anaerobic microorganism between the 
pregnant patients with and without gonorrhea and be- 
tween pregnant and nonpregnant patients, except the 


anerobic lactobacilli were significantly higher in titer in 
the nonpregnant (logio 9.1 + 0.3 CFU per milliliter) 
than pregnant (logio 7.1 + 0.3 CFU per milliliter) pa- 
tients (p < 0.01, t test). 

The most frequently isolated facultative microor- 
ganism in titers of 210° CFU per milliliter was Lac- 
tobacillus species which was cultured in 18 of the 25 
specimens (72 per cent) (Table VI). C vaginale and viri- 
dans streptococci were isolated in 40 per cent of speci- 
mens. The mean logio CFU per milliliter of these mi- 
croorganisms exceeded 7.0, whereas the less fre- 
quently isolated facultative microorganisms, such as 
diphtheroids, Staphylococcus epidermidis and streptococci 
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other than viridans streptococci were recovered in 
lower numbers. Enterobacteriaceae were not recovered 
in titers =10° CFU per milliliter and N. gonorrhoeae was 
recovered in titers of =10° CFU per milliliter in only 
two of the six patients from whom this organism was 
isolated. There were no significant differences in the 
frequency of isolation (p > 0.05, chi-square test) or 
titers (p > 0.05, t test) of any specific facultative micro- 
organism between the pregnant patients with and 
without gonorrhea and between pregnant and non- 
pregnant patients, except C. vaginale were significantly 
higher in titer in the pregnant (logy) 8.4 + 0.2 CFU per 
milliliter) than the nonpregnant (logy) 6.3 + 0.3 CFU 
per milliliter) patients (p < 0.01, t test). 

All morphotypes seen in smears from the original 
specimens were usually isolated. There were no sig- 
nificant differences between the number of CFU per 
milliliter cultured and the direct microscopic count 
(p > 0.05, t test for paired observations). 


Comment 


The microflora of vaginal secretions probably repre- 
sents a mixture from various anatomical sites such as 
the vaginal and cervical mucosa and endocervical canal 
and glands. Each of these sites may very well have a 
distinct microflora. 

Doderlein’s bacillus is a vague term for acidogenic 
gram-positive rods, presumably lactobacilli, isolated 
from the vagina. These organisms, being capable of 
fermentation of glycogen to lactic acid, have been 
thought to produce and withstand the relatively low 
pH levels found in the normal vagina between puberty 
and menopause." The presence of glycogen in vaginal 
mucosa, which is controlled by secretion of estrogens 
and progesterone, has been thought to be important in 
maintaining vaginal acidity (pH 4 to 5) during the 
childbearing period of life. During pregnancy the 
glycogen content of the vaginal epithelium increases, as 
does titratable lactic acid? presumably as a product of 
glycogen fermentation. 

Both anaerobic and facultative Lactobacilli were the 
most frequently isolated microorganisms (21 of the 25 
patients in the present study had either facultative Lac- 
tobacilli, anaerobic Lactobacilli, or both). At least six 
different species of anaerobic Lactobacilli were isolated 
and four patients each had more than one species 
isolated. Similarly, Hite, Hesseltine, and Goldstein? 
found “aciduric” rods, presumably aerobic Lactobacilli 
in 39 of 61 prenatal patients and Hurley and as- 
sociates? found aerobic Lactobacilli in 82 per cent of 
380 pregnant women. 

Less frequently isolated in titers of =10° CFU per 
milliliter in the present study were diphtheroids and S. 
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epidermidis. In previous studies which were not quan- 
titative, diphtheroids were isolated in 44 per cent? and 
83 per cent” of prenatal patients and S. epidermidis in 
34 per cent" and 66 per cent” of prenatal patients. 
Other organisms which have been reported to be fre- 
quent isolates in the prenatal patients, such as en- 
terococci,? yeast," !? and Enterobacteriaceae!? were 
very infrequently isolated in the present study (i.e., in 
titers of 210° CFU per milliliters). Viridans strep- 
tococci, a heterogeneous group of organisms, were 
frequently-isolated in the present study in titers of 
= 10° CFU per milliliter. C. vaginale which is thought to 
be a frequent cause of “nonspecific vaginitis” charac- 
terized by “clue” cells," was found in high titer in 40 
per cent of patients who had no evidence of inflam- 
matory vaginal disease. Similarly, McCormack and as- 
sociates™ reported isolation of C. vaginale in about 30° 
per cent of nonpregnant women without vaginal dis- 
charge. Either these organisms are not a cause of vag- 
initis or they may colonize some patients in high titers 
without producing disease. 

It is of interest that the total facultative count in the 
present study was significantly higher in the pregnant 
patients associated with significantly lower anerobic lac- 
tobacilli counts and higher C. vaginale counts than in 
the nonpregnant patients. Perhaps greater prolifera- 
üon of C. vaginale during pregnancy is one of the 
causes of the increased vaginal secretions during preg- 
nancy, or perhaps the changes in vaginal secretions 
during pregnancy favor proliferation of C. vaginale. 

Previous studies have emphasized the relative infre- 
quency of obligate anaerobes in the normal vagina.*: '? 
However, in the present study 19 of the 25 patients had 
obligate anaerobes isolated in high titer. Similarly in 
recent nonquantitative studies,” * anaerobes have been 
found to be significant component of the normal cervi- 
cal flora in nonpregnant women and of vaginal secre- 
tions of pregnant women. The relatively higher fre- 
quency of anaerobes in this and other recent studies is 
probably due to the use of improved bacteriologic 
techniques, such as transport in an anaerobic environ- 
ment, the Hungate roll tube methods and prereduced 
media.” ? 

Noteworthy in the present study is the infrequency 
of Bacteroidaceae, especially the absence of B. fragilis 
(in titers of 210? CFU per milliliter). Similarly, Holde- 
man, Cato, and Moore" isolated B. fragilis from only 
one of 21 cervicovaginal specimens of pregnant wo- 
men. Although B. fragilis have been isolated from some 
women with a variety of genital tract infections, the 
infrequency of these organisms in high titers in normal 
vaginal secretions suggests either that these organisms 
are in low titers in the vagina or that they may intermit- 
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tently contaminate the vagina from the anus, multiply, 
and become invasive when the local environment is 
conducive (e.g., the presence of necrotic intrauterine 
tissue). 

Some components of the vaginal flora have been 
demonstrated to produce substances inhibitory to 
growth of No. gonorrhoeae in vitro.’ The phenomenon 
of in vivo bacterial interference would be suggested by 
differences in the vaginal microflora of patients with 
and without gonorrhea. In this study no significant dif- 


ference in the vaginal flora was found in patients with 
gonorrhea as compared to those without this infection. 
However, the site of gonococcal infection is the colum- 
nar epithelium (e.g., the endocervical glands), and the 
microflora at these sites may not be appropriately sam- 
pled by vaginal culture. 


We gratefully acknowledge the technical assistance 
of Mrs. Carla Young, Miss Rosanna Quach, Mrs. Pat- 
ricia Hecht, and Miss Patricia Dougherty. 
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This section offers prompt first announcement of new observations or discoveries. 
Articles should be limited to 1,500 words and six references. Illustrations or 
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Single-application fertility-regulating device: 
Description of a new instrument 


RALPH M. RICHART, M.D. 
ROBERT S. NEUWIRTH, M.D. 
New York, New York 

LEE R. BOLDUC 


Minneapolis, Minnesota 


An instrument is described with which it is possible to deliver low-viscosity material 
consistently to the interstitial and isthmic portions of the Fallopian tube in a blind fashion 
on an outpatient basis. Considerable care with instrument design has been taken in order 
to reduce potential complications and to ensure precision. The efficiency of this system in 
delivering a variety of dyes has been demonstrated in hysterectomy specimens with the use 
of laparoscopic control. We believe this system is simple to use and may be found 
acceptable for application by relatively unskilled personnel. If it produces a high degree of 
tubal closure without significant complications or pregnancies, it should be an important 
addition to the techniques for limiting family size and population growth. (AM. J. 


OBSTET. GYNECOL. 127: 86, 1977.) 


STERILIZATION is a demographically effective meth- 
4 

od of birth control which is being chosen increas- 

ingly by individuals to limit their family size and by 
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national programs to limit the rate of increase of popu- 
lation growth. Vasectomy is widely available for men 
and is a relatively simple technique which has been 
applied on an outpatient basis and by paramedical per- 
sonnel. However, the same degree of simplicity is not 
available for female sterilization. Even the recently 
reintroduced minilaparotomy technique, which has 
been successfully used by paramedics, has not yet been 
widely utilized due to the need to invade the peritoneal 
cavity and the risk of serious intra-abdominal complica- 
tions. Except for hysteroscopic electrocoagulation, cur- 
rently available techniques of female sterilization re- 
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quire an intraperitoneal procedure often performed 
with general or at least regional anesthesia in an 
operating room or its equivalent. Even with local anes- 
thesia, the skills, setting, and equipment required place 
constraints upon the method which make it difficult to 
utilize in the less-developed countries where physicians 
are in short supply, operating rooms and anesthesia 
are unavailable in large parts of the countryside, trans- 
portation is difficult and erratic, and highly sophisti- 
cated instrumentation and complicated procedures are 
difficult to furnish regularly and reliably. 

The availability of a simple female sterilization pro- 
cedure which could be applied transcervically with an 
outpatient approach would greatly facilitate the inclu- 
sion of sterilization in comprehensive family planning 
programs, particularly in the developing world. Cer- 

"tain chemical agents will close the Fallopian tubes in 
human subjects when delivered to the interstitial and 
isthmic segments! ? and show promise of providing an 
improved approach to female sterilization when com- 
bined with a simple delivery system which will enable a 
relatively unskilled operator to deliver these locally 
caustic agents to the appropriate segments of the tube. 
We have been working on a system for female steriliza- 
tion with an outpatient approach since 1965,' and wish 
to describe an instrument which appears to meet many 
of the requirements of simplicity, reproducibility, ef- 
fectiveness, and low cost and which may make a trans- 
cervical, outpatient approach to female sterilization 
feasible. 


Description of instrument 


The instrument delivery system consists of a handle 
containing reservoirs and ratchet, a cannula containing 
several channels, and an attached balloon. The instru- 
ment was designed to be easy to use and relies upon the 
utilization of the balloon as a pump, or piston, to force 
the sclerosing agent into the uterine cornua and 
through the tubal ostia, then into the interstitial tube 
and beyond (Figs. 1 and 2). 

The cannula contains two channels, one connecting 
the air reservoir in the handle to the balloon and the 
second connecting the reservoir for the sclerosing 
agent to two small exit ports separated by 180° at the 
tip of the cannula and which direct jets of the drug 
toward the uterine cornua when the instrument has 
been inserted with the proper orientation. 

The exit openings at the tip of the cannula are set 
back a small distance from the end to prevent them 
from being obstructed by the endometrium. The bal- 
loon is attached immediately below the exit ports and is 
made from soft rubber. 

The handle contains the two reservoirs, two pistons 
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Fig. 1. Schematic cutaway view of SAFR device. Handle con- 
tains an air reservoir (A) activated by a piston (B) which is 
linked to a manually operated plunger (C) through a series of 
entrained levers by a spring (D). The ampule (E) which con- 
tains the sclerosing agent is also emptied as part of the linkage 
system. Both reservoirs empty through a double-channeled 
cannula (F) which is inserted in uterus (see Fig. 2). 


driving the reservoirs, and several springs whose ten- 
sions are preset to control the operating pressures. The 
pistons are activated by a manually operated plunger 
and linked in sequence through a series of entrained 
levers. As the plunger is moved through its full excur- 
sion, it sequentially begins the balloon’s inflation to 
block outflow from the uterine cavity, injects the tubal 
sclerosing material into the uterine horns, and then 
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Fig. 2. Cannula of SAFR device is inserted into uterus until it 
touches the fundus. As plunger (4) advances, balloon (B) ex- 
pands to block outflow at internal os. Sclerosing agent is 
ejected into cornua (C) and, as balloon continues to expand, 
agent is forced into Fallopian tubes. 


continues to inflate the balloon to fill the uterine cavity 
and to force the chemical into the Fallopian tubes while 
maintaining a predetermined head of pressure. The 
entire continuous sequence of inflation/injection/ 
inflation is completed in a second or less and is preset. 
No adjustments are required except for the insertion 
of an ampule containing the sclerosing agent into a slot 
on the face of the handle immediately prior to use. 
The instrument is designed to be used with a low- 
viscosity liquid such as methylcyanoacrylate (MCA) and 
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for its effective use requires only that it be introduced 
in the proper plane until the tip of the cannula touches 
the uterine fundus. In the case of MCA, the drug gen- 
erally divides between the two cornua almost 50/50 as 
determined by weighing experiments. The worst divi- 
sion sequences have produced a 70/30 division. The 
ampule contains 0.4 ml. of which 0.35 ml. is delivered 
into the uterus and approximately 0.3 ml. is injected 
into the Fallopian tubes, usually symmetrically. 

The balloon expands until it firmly contacts the en- 
tire endometrial surface around the uterine horn. The 
design is such that if one horn or Fallopian tube is 
occluded the MCA will not cross the midline to increase 
the volume delivered to the open tube but remains in 
the occluded horn and flows around the balloon to coat 


the endometrial surface on the side of the occlusion. . 


Although the instrument functions most effectively 
when the cannula is placed near the midpoint of the 
fundus, the distribution of the MCA and the sequenc- 
ing is near normal even when the cannula is placed in 
one of the cornua. 

In order to diminish the risk of uterine perforation, 
the cannula has been constructed of a semimalleable 
plastic material which bends when pressure is applied 
to it. With the plastic cannula it has been impossible in 
laboratory tests to perforate the uterine wall in various 
hysterectomy specimens. It is anticipated that uterine 
perforation will be unlikely unless the myometrium is 
extremely soft or thin at the point of contact. 

The volumes and pressures which have been de- 
signed into the instrument have been predicated upon 
a normal uterine size and cavity configuration. Al- 
though the delivery system will function under a wide 
range of cavity shapes, the extreme, bicornuate, or sep- 
tate cavities may present problems if the cannula is 
inserted into one side. A uterus which sounds greater 
than 9 cm. is probably too large for the instrument to 
function properly as currently designed, and in a 
uterus with an extremely small cavity, sounding less 
than 6 cm., the balloon may protrude through the cer- 
vical canal during inflation and therefore not provide 
adequate intrauterine pressure for proper function. 
Abnormal uteri, particularly those with leiomyomas or 
endometrial polyps, may have a distorted geometry 
and/or wall resistance which interferes with the place- 
ment of the cannula, the function of the balloon, or 
access to the cornual or tubal ostial regions. Similarly, 
an endometrium in the late secretory phase or abnor- 
mal endometria such as those with cystic glandular 
hyperplasia or adenomatous hyperplasia are impedi- 
ments to proper instrument function Mice a thick en- 
dometrium may obstruct the outflow of the sclerosing 
agent or occlude or interfere with its passage to the 
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uterine cornua and Fallopian tubes. This instrument is 
designed for use in a normal-sized uterus, free of dis- 
ease or malformations, in a woman in the reproductive 
age group and for application during the sixth to tenth 
day of the menstrual cycle. 


Comment 


Considerable effort has been invested in attempts to 
simplify female sterilization and particularly to devise 
a method which can be used as an office procedure 
by non-surgically trained personnel. Hysteroscopic 
sterilization, with the use of electrocoagulation of the 
cornua, appeared to be promising in the initial trials, 
but a high failure rate, serious complications, and in- 
terstitial ectopic pregnancies’ have discouraged many 


„Who were once enthusiastic about the technique despite 


the high degree of success reported by Quinones and 
his colleagues. The technique appears to require such 
a high degree of individual skill and experience that it 
is unlikely that it will play a major role in female sterili- 
zation on a worldwide basis. 

Other endoscopic techniques, including culdoscopy 
and laparoscopy, have been more widely applied, but 
the need for sophisticated instrumentation, highly 
trained personnel, and all the support facilities which 
are required for an intra-abdominal procedure will 
probably limit the demographic effectiveness of these 
modalities. 

Minilaparotomy has been used in several developing 
countries and has recently been popularized and rec- 
ommended as a simpler alternate approach to endos- 
copy. Minilaparotomy is readily applied to the thin pa- 
tient with relatively simple, easily available instruments 
which are inexpensive to purchase or are readily avail- 
able in most operating rooms. Although the technique 
was used by trained paramedics with considerable suc- 
cess in one series, it is nevertheless an intra-abdominal 
procedure, requires a significant amount of skill, and 
must be performed in an appropriate facility with 
safeguards against surgical complications. 

The approaches to “blind” female sterilization 
techniques have included electrocoagulation and cry- 
otherapy, both of which have had low success rates. 
Interest has centered upon the development of chemi- 
cal agents or formulations witch will ablate the tubal 
linfig epithelium and occlude the lumen with dense 
fibrous tissue through scar formation. A number of 
such agents and formulations have been described 
which are effective in experimental animals, including 
primates. 

Quinacrine hydrochloride was the first agent which 
could be administered on an outpatient basis to be 
studied in a large series of women as a tubal occluding 
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agent. Zipper and his colleagues‘ applied quinacrine at 
the uterine fundus through a simple catheter lavage 
technique and repeated the procedure two or some- 
times three times to produce tubal occlusion. Unfortu- 
nately, the rates of occlusion were relatively low after 
one application and still below 90 per cent after two or 
three applications. Equally low occlusion rates have 
been reported even when the agent is applied under 
low pressures to increase the likelihood of delivery to 
the Fallopian tubes. 

Silver nitrate in a carrier vehicle also produces tubal 
occlusion in human subjects? but, in the formulations 
thus far tested, it produces an acute inflammatory re- 
sponse with considerable pelvic pain and is extremely 
difficult to deliver precisely to the tube and not beyond. 

MCA is the most effective agent tested thus far in 
clinical trials. The cyanoacrylates are widely used as 
tissue adhesives and can be applied as a liquid 
monomer of approximately the viscosity of water. 
Upon interaction with hydrogen ions or free radicals, 
the monomer polymerizes rapidly in an exothermic 
reaction to form a solid. The methyl derivative, which 
is degraded over a period of six weeks in the human 
Fallopian tube, releases various constituents during 
degradation. These released products produce epithe- 
lial necrosis and promote fibrosis leading to replace- 
ment of the tubal lumen by dense scar tissue. MCA is 
most effective when it is applied to the interstitial or 
isthmic portions of the tube. Stevenson” has described 
the histologic features of tubal closure in the human 
subject and they parallel those described in experimen- 
tal animals. He reported excellent results in a small 
series of patients in whom MCA was applied with a 
uterine lavage technique. However, the technique is 
somewhat cumbersome, the results are not highly re- 
producible, and the delivery system is not readily 
adaptable to large-scale application. 

With the single-application | fertility-regulating 
(SAFR) device, it is possible to deliver low-viscosity 
material consistently to the interstitial and isthmic por- 
tions of the Fallopian tube in a blind fashion on an 
outpatient basis. Considerable care has gone into ių- 
strument design in order to reduce potential complica- 
tions and to ensure precision. An attempt has been 
made to eliminate the major potential source of mor- 
bidity during a SAFR application—uterine perfora- 
tion and injection of the material into the abdominal 
cavity—by utilization of a malleable plastic cannula 
similar in its construction to the nonperforating in- 
travascular catheters. It has been impossible to perfo- 
rate the uterine wall intentionally in hysterectomy 
specimens with this catheter tip. If perforations should 
occur despite these design features, the instrument has 
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been designed to be sufficiently precise so that only 
0.35 ml. of sclerosing agent is delivered into the uterus 
and only 0.15 ml. is delivered to each Fallopian tube. 
Although any caustic drug might be expected to pro- 
duce side effects if injected intra-abdominally, these 
small volumes should reduce complications signifi- 
cantly if perforation and abdominal injection should 
occur. 

The precise delivery which permits low-volume in- 
jections also makes it unlikely that the occluding agent 
will be spilled into the peritoneal cavity through the 
Fallopian tubes during the course of a routine SAFR 
procedure, since the maximum capacity of the tube is 
considerably greater than 0.15 ml. Furthermore, the 
tube is distendible, particularly the ampullary segment 
which acts as a catch basin, thereby protecting against 
spill when small volumes of liquid are used. The poten- 
tial problem of intra-abdominal, transtubal spill can be 
diminished further by using polymerizing or thixo- 
trophic materials whose viscosity characteristics favor 
retention within the tube rather than overflow and 
spill. The problem of possible unilateral tubal obstruc- 
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tion will not increase the delivered volume of the drug 
into the contralateral horn by crossover because the 
design of the instrument isolates each cornu when the 
balloon is inflated. Thus, even if one tube is blocked at 
the time of application, intra-abdominal spill should 
not occur, 

The efficiency of this system in delivering a variety of 
dyes has been demonstrated in hysterectomy speci- 
mens with the use of laparoscopic control. Whether it 
will function equally effectively in the delivery of caus- 
tic materials, whether it will produce tubal occlusion in 
a clinically acceptable fashion without significant mor- 
bidity, and whether it will be acceptable to the user and 
medical community must await clinical trials. We be- 
lieve the SAFR system is simple to use and after clinical 
experience may be found acceptable for application bye 
relatively unskilled personnel. If the system produces a 
high degree of tubal closure without significant com- 
plications or pregnancies—particularly in ectopic lo- 
cations—it should be an important addition to the 
techniques for limiting family size and population 
growth. 
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Fifth International Gender Dysphoria Symposium 


. The Gender Identity Clinic of Eastern Virginia Medical School will host the Fifth 
- International Gender Dysphoria Symposium in Norfolk, Virginia, February 10-13, 1977. 
Presentations will be made in the areas of "Psychiatric Aspects of the Gender Dysphoria 

Syndrome," "Considerations of Male to Female and Female to Male Transsexuals," 
“Diagnostic Dilemmas and Treatment Failures,” and “Follow-Up Studies." Additionally, 


guest speakers will address such topics as Therapeutic Guidelines, Legal and Social Prob- 
lems, Nursing Aspects, and Theoretical Aspects of the Gender Dysphoria Syndrome. 
This continuing medical education program will be accredited by the American Medical 
Association and the associations of the various disciplines involved. All professionals are 
invited to attend. For registration information, contact: Terry Salasky, Coordinator, 
Gender Dysphoria Symposium, P. O. Box 1980, Norfolk, Virginia 23501. 
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COMPREHENSIVE PRENATAL VITA MIN FORMULA 
WITH MINERALS 


NATAFORT is a high-potency vitamin 
preparation with minerals, with special 
emphasis on the support you know is 
important for your pregnant patients. 









































ll antianemia factors: iron and folic acia 





ll calcium, 350 mg; and vitamin C 


[] B-complex vitamins: niacinamide, vitamins 
B,, B}, B,, and B; 


O other vitamins and minerals to help you 
support your patients' nutritional needs 
during pregnancy 


Prescribe just one NATAFORT Tablet daily. 


Each Natafort Tablet represents: 


Vitamin A (acetate) (1.8 mg) ...................... eee 6,000 IU* 
Vitamin D (ergocalciferol) (10 mcg) ......................... 400 IU 
Vitamin Ga COnN acid) ur dh «ves ex cies ke vanio 2 vedas 3o TU TOR 
Vitamin B, (thiamine mononitrate) ..................... 4 3mg 
Vitamin B» (riboflavin) ..............................-. ... 2mg 
Vitamin Bs (pyridoxine hydrochloride) ................ . 15 mg 
Vitamin B15 (cyanocobalamin) crystalline ........... 5 mcg 
Foll AGE IEEE LUN aor 16 do o quia os 2 axinos dii id ad oo d t 1 mg 
Nicotinamide (niacinamide)................... esee 15 mg 
Vitamin E ( dl-alpha tocopheryl acetate) (30 mg) ........ . 301U 
Calcium (as calcium carbonate) .................ccceeeeeeeeee 350 mg 
Magnesium (as magnesium oxide) .............0cceeeeee enone 1.7 mg 
lodine (as potassium iodide)..................... eee 0.15 mg 
lon (as ferrous Tunriaraté): iai «o» dao ane enun aaeoa SLET 65 mg 


Usual dose: One tablet daily 


*IU= International Units 

*CAUTION — Folic acid may obscure pernicious anemia; the 
peripheral blood picture may revert to normal while neurological 
manifestations remain progressive. 


CAUTION — Federal law prohibits dispensing without prescription. 
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Ongoing clinical 
experience confirms 
low incidence-of 


breakthrough bleeding' 


ith LO/OVRAL. 


In “fresh” patients“ 
andpatients switched 
from other oral 
contraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedingt remains aratifyinaly low—an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 


in Clinical Trials Cycles 
Cycle 1 12 24 36 20,12 
Break- 

through 


Bleeding 9.0% 3.1% 21% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment." These latter patients were considered 
"fresh" if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women "fresh" to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

"Fresh" to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 


Break- EE 


-. through Not 
- Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. noraestrel 

and 0.03 mg. ethinyl estradiol. Yet contraceptive 
effectiveness is unsurpassed. In clinical trials amona 
1633 women for a total of 20,312 cycles, only two 
codes were reported. This, according to Pearl's 

rmula, represents a pregnancy rate of 0.13 per 
100 woman-years' usage. 


TSerious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contr soi ations 
Warnings, Precautions and Adverse Reactions in the accon ia IN BRIEF 
should be carefully considered 


See pent information on next page. 


Vl atories 


Phi abor a, Pa. 1910 


LO OVIRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available.. 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. noraestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 
Both products are available in 

single-cycle Pilpak* dispensers. 
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SPECIAL NOTE: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effective- 
ness of the sequential products appears to be somewhat lower than that of the 


combination products. Both types provide almost completely effective contraception. 


An increased risk of thrombotic, thromboembolic, and cerebral-vascular disease, 
associated with the use of hormonal contraceptives, has been shown in studies 
conducted in both Great Britain and the United States. Other risks, such as those 
of elevated blood pressure and reduced tolerance to carbohydrates, have been 
reported, and appropriate tests should be conducted to monitor these during oral- 
contraceptive therapy. Liver disease has also been reported, and the physician 
should be alert to its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate 
animal species in multiples of the human dose increases the frequency for some ani- 
mal carcinomas. These data cannot be transposed directly to man. The possible car- 
cinogenicity due to the estrogens can neither be affirmed nor refuted at this time. 


Close clinical surveillance of all women taking oral contraceptives must be continued. 


INDICATIONS: LO/OVRAL * is indicated for oral contraception. 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, 
cerebral-vascular disease, coronary-artery disease or a past history of any of these 
conditions. 2. Markedly impaired liver function. 3. Known or suspected carcinoma 
of the breast. 4. Known or suspected estrogen-dependent neoplasia. 5. Undiag- 
nosed abnormal genital bleeding. 6. Known or suspected pregnancy 


WARNINGS: 1. The physician should be alert to the earliest manifestations of 
thrombotic and thromboembolic disorders, thrombophlebitis, cerebrovascular dis- 
orders including hemorrhage, pulmonary embolism, and retinal thrombosis. Should 
any of these occur or be suspected, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of 
morbidity in the United States have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, and cerebral-vascular disease, 
occlusive or hemorrhagic, and the use of oral contraceptives. There have been 
three principal studies in Great Britain'~3 leading to these conclusions and 
three?’ in this country. The estimate of the relative risk of thromboembolism in 
the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely 
to undergo thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England issued 
an interim report of its continuing large-scale prospective study comparing a user 
group to a non-user group. This study in its interim analysis states: "A statistically 
significant higher rate of reporting of cerebrovascular accidents in takers is evident, 
but the numbers are too small to justify an estimation of the degree of risk" The 
study also reported a higher incidence of superficial and deep vein thrombosis in 
users as compared to non-users. 

The Sartwell study? indicated that the risk did not persist after discontinuation 
of administration. Both the Sartwell and the Royal College study indicated that 
the degree of risk was not associated with duration of treament. 

In a collaborative American study5.6 of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that the relative risk of 
thrombotic stroke was 4.1 to 9.5 times greater in users than in non-users. A com- 
parable estimate for hemorrhagic stroke was 2.0. 

None of the American studies was designed to evaluate a difference between 
products. However, the Sartwell study^ suggested that there might be an increased 
risk of thromboembolic disease in users of sequential products. 

Other retrospective studies?.!? have reported an increased risk of post-surgery 
thromboembolic complications in oral-contraceptive users. It has been recom- 
mended that therapy be discontinued at least one month prior to elective surgery. 
2. An increased risk of myocardial infarction associated with the use of oral 
contraceptives has recently been reported supporting a previously suspected 
association.?-!4 Two separate retrospective case-control studies relating to fatal 
and non-fatal myocardial infarction in users and non-users of oral contraceptives 
in Great Britain were reported in May of 1975.!3.14 These studies estimate that the 
increased risk of hospital admission for myocardial infarction among users of oral 
contraceptives as compared to non-users was 2.7 times in the 30-39 age group 
and 5.7 times in the 40-44 age group; the risk of death associated with the use of 
oral contraceptives as compared to non-users was increased 2.8 times for users in 
the 30-39 age group and 4.7 times in the 40-44 age group. One of these studies 
reported that, although use of oral contraceptives was a risk factor per se, users 
who had myocardial infarction were more likely to also have additional underlying 
risk factors for coronary artery disease, such as heavy smoking, hypertension, 
diabetes, pre-eclamptic toxemia, obesity, and type II hyperlipoproteinemia. 

3. Discontinue oral-contraceptive medication if there is: gradual or sudden, partial 
or complete loss of vision; proptosis or diplopia; onset or aggravation of migraine or 
development of headache of a new pattern which is recurrent, persistent or severe; 
papilledema; or any evidence of retinal-vascular lesions. 4. Fetal abnormalities 
have been reported to occur in the offspring of women who have taken progestogens 
and/or estrogens during pregnancy.!!.1? The safety of LO/OVRAL® in pregnancy 
has not been demonstrated. Pregnancy should be ruled out before initiating or con- 
tinuing the contraceptive regimen. Pregnancy should always be considered if 
withdrawal bleeding does not occur. 5. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant cannot be determined at this time. 


* 6. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, 


etc.), occasionally fatal, have been reported in women on oral contraceptives. 
Such lesions may present as an abdominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should be considered if the patient has 
abdominal pain or evidence of intra-abdominal bleeding. Such lesions have been 
reported in short-term as well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and physical examination should be 
performed before prescribing oral contraceptives and periodically during their 
administration and should include special reference to breasts and pelvic organs, 
including Papanicolaou smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate animals. 2. Endocrine 
and possibly liver-function tests may be affected by treatment with LO/OVRAL. 
Therefore, if such tests are abnormal in a patient taking LO/OVRAL, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 


3. Under the influence of estrogen-progestogen preparations, preexisting uteriae 
fibromyomata may increase in size. 4. Because these agents may cause some 
degree of fluid retention, conditions which might be influenced by this factoy, 

such as epilepsy, migraine, asthma, cardiac or renal dysfunction, require carefut 
observation. 5. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleeding . 
per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. 7. Any possible influence of 
prolonged LO/OVRAL * therapy on pituitary, ovarian, adrenal, hepatic, or uterine 
function awaits further study. 8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients on oral contraceptives. The 
mechanism of this decrease is obscure. For this reason, diabetic patients should be 
carefully observed, while receiving LO/OVRAL therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL may 
mask the onset of the climacteric. 10. The pathologist should be advised of 
LO/OVRAL therapy when relevant specimens are submitted. 11. Susceptible 
women may experience an increase in blood pressure following administration of 
contraceptive steroids. 12. Cholestatic jaundice has been reported in users of oral 
contraceptives. If this occurs, LO/OVRAL * should be discontinued. This condition 
is more likely to occur in patients who have experienced cholestatic jaundice of 
pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during LO/OVRAL therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL 
CONTRACEPTIVES: A statistically significant association has been demon- 
strated between use of oral contraceptives and the following serious adverse 
reactions: thrombophlebitis, pulmonary embolism, myocardial infarction, cerebral 
thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship 
has been neither confirmed nor refuted for the following serious adverse reactions: 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesions, 
with or without intra-abdominal bleeding. 

The following adverse reactions are known to occur in patients receiving oral 
contraceptives: nausea, vomiting, gastrointestinal symptoms (such as abdominal 
cramps and bloating), breakthrough bleeding, spotting, change in menstrual flow, 
amenorrhea during and after treatment, edema, chloasma or melasma, which 
may persist, breast changes: tenderness, enlargement and secretion, change in 
weight (increase or decrease), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately post-partum, cholestatic 
jaundice, migraine, rash (allergic), rise in blood pressure in susceptible individuals, 
mental depression. 

Although the following adverse reactions have been reported in users of oral 
contraceptives, an association has been neither confirmed nor refuted: anovula- 
tion post treatment, which tends to occur more frequently in women with a history 
of menstrual disorders, premenstrual-like syndrome, changes in libido, changes in 
appetite, cystitis-like syndrome, headache, intolerance to contact lenses, nervous- 
ness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, erythema multi- 
forme, erythema nodosum, hemorthagic eruption, itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: 
hepatic function —increased sulfobromophthalein retention and other tests: 
coagulation tests — increase in prothrombin, Factors VII, VIII, IX, and X, decrease 
in antithrombin III; increase in platelet aggregability; thyroid function — increase in 
PBI, and butanol extractable protein-bound iodine, and decrease in T? uptake 
values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL and LO-OVRAL-28, refer to 
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Notes on anhaemia, principally i in its connections 
with the puerperal state, and with functional 
disease of the uterus; with cases - 


} 


“WALTER CHANNING 


The New an Quen Journal of Medicine and Sure, vol. 1, pp. 157-186, 1842- 1 843 


7 E dcos - 


Notes o on Anhamia—with Cases ^ 


o RM Àá mof 


another. I.shall € ü single cuse, reported by & deceased friend, al 


whose life nnd example were | most dear ‘to mer ind the memory of 


| which .will never fade away. 
Cases VIII, IX. X.—The. pe cases r met vidi aceti ii de 


i 


„ practice of Dr. Spear, late of Dedham. He had seen in all, five cases’ - 


be up to the time at which I, was called. Tour of them were fatal. E 
saw three of them. In all these, the bloodlessness was extreme. 
* "The animal functions seeméd- not in the lenst impaired. "Thero was 
no emaciation, The pulse; was rapid in all. 


t 
4 


‘There*was very little | 


; ` suffering ;- at legst, there was very little complaint. bii remember with i 


{. great, distinctness the remarkable placidness of, expression of one of 


4 
A 


' these women, when she and, her physician felt assured that without ji 


' any such obvious symptoms. as-ordinarily accompany the certain ap- 
i proncb of, death, she could: live but a very short time longer. - She . 
i Soon: died, and without ang siriking preeursory. change. 


Case XL—By a somewhat’ curious: coincidence; while I am: writ- i. 


1 
D 


; ingI have received a letter. from a physician of Dedham; Dr. Car- ! 


$ 


; to see this case, ho says, “I bavea case of anhemia in Spring Street; 


` Mre: W——. She was confined. threo weeks since—does not nurse’ ng 


child—had a small absecss i in left breast opened to-day—no appetite." 

This letter is dated June 20th. Mrs. W., I am informed, died next- 
(day. Since above, I have’seen Dr. C. He stated the symptoms and ; 
; ireatmont. The stomach: soon’ failed, and-at the close there was 


diarrhea, under which Mrs. , W. fast sunk. A prominent symptour ' 
| Wis tumultuo-s action of. the heart. The treatment consisted mainly : 


; penter in a postscript to which’ is the following. . After desiring me ` 


oo oe oe 9 omes ce 0 wm 
, 


| in the-emplogment of:such nourishment, nS “the ‘stomach would re- 


ceive, and of stimulants.: -Tho only or prineipal food that did not 


: "ptoduce grea: distress, Yas liquid farinaceous. . The failuro of appe- i 
tite-was such as to make it impossible for hor to;take other food. Of , 
. stimulants permanent and diffusible;.all such wore used as promised’ | 


uny benefit. She retair.ed. lier mind unclouded’ to the Inst. we 


The following case camo'into my possession after the death of its’ ` 


. lamented reporter, Dr: J. /G. Stevenson. 
presents the history of a case of anliemin, with’ extreme particularity, 
aand as'it'was a perfectly well marked one, the reader may derive from 
it highly wel eae of the disease itself." 


K J, Greely mum : 
x 


CMM yoe -- ^ o 


=- = ew Pa uh 


It is full of interest. “It: ` 





Channing's report of 12 cases of profound anemia that 


occurred during pregnancy or the postpartum period 
was the first account of pernicious anemia, antedating 
Addison's classic description (London Medical Gazette 
13: 517, 1849) by seven years. Ten of the patients died, 


and Channing observed, “As far as I. have seen the 


` disease in these connections, it has been always fatal.” 


91. 


` often occurred to me. 


Despite litle understanding of the etiology he 
prophetically wrote, "The question of transfusion has 
. In a disease so fatal some 
risk might be incurred. But is tranfusion. an operation 
which our present knowledge of it would authorize? If 
safe in itself, however, might not time be gained by the 
operation, for such functional, changes to occur as 
would supply healthful blood?" Channing was the first 
professor of midwifery and medical jurisprudence at 
Harvard’ Medical School, a position he held nearly 40: 
years. One of the first founders of and attending physi- 
cians at the Boston Lying-In Hospital, he early cham- 
pioned the use of. anesthesia in childbirth (A Treatise 
on Etherization in Childbirth. Illustrated by five 
hundred and eighty-one cases, Boston, 1848, W. D. 

Ticknor). Channing's case reports of puerperal sepsis 
stimulated ‘Oliver Wendell Holmes to write his 
eloquent essay, “The contagiousness of puerperal 
fever.” (Photograph coy of the National Library. 
of Medicine.) 
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Fetal carbohydrate metabolism: Its clinical importance 


STEVEN G. GABBE, M.D. 
EDWARD J. QUILLIGAN, M.D. 
Los Angeles, California 


A basic understanding of fetai nutrition and metabolism is essential in the clinical 
management of the obstetric patient. The fetus depends upon a constant infusion of 
glucose for energy production and growth. Maternal glucose is the prime source of this 
nutrient. Alterations in maternal carbohydrate homeostasis will lead to changes in fetal 
metabolism. In diabetes methtus, hyperglycemia may produce hyperinsulinemia and 
macrosomia. The growth-retarded fetus may have a decreased supply of maternal glucose 
and reduced amounts of hepatic glycogen and adipose tissue. The fetus must depend upon 
these stores for survival during periods of intrauterine hypoxia. In the newborn period, 
hypothermia and hypoxia may rapidly deplete energy reserves. With this information, the 
clinician may more knowledgeably manage dietary demands in the antepartum patient, 
fetal distress during labor, and the immediate newborn period. (AM. J. OBSTET. 


GYNECOL. 127: 92, 1977.) 


NORMAL FETAL growth and differentiation demand 
a continuous and synchronous supply of nutrients. A 
constant infusion of glucose providing energy for 
cellular metabolism is of primary importance.!"? This 
review will discuss the basic aspects of fetal carbohy- 
drate metabolism and relate them to problems in 
clinical perinatology. 


Maternal metabolism 


The fetus has been described as a glucose-dependent 
parasite,’ continually siphoning this fuel from the 
maternal compartment." ? While the fetus may be in 
a constant feeding state, its mother will be fasting at 
some times and feeding at others. Important meta- 
bolic changes in maternal biochemistry buffer the fetal 


compartment against the oscillations of maternal blood - 


glucose associated with intermittent meal eating." 


From the Depariment of Obstetrics and Gynecology, 
University of Southern California. 


Reprint requests: Steven G. Gabbe, M.D., Women’s 
Hospital, Room 5K9, 1240 N. Mission Rd., Los Angeles, 
California 90033. 
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Many of these changes relate to the so-called "dia- 
betogenic state” of pregnancy. The latter is charac- 
terized by an exaggerated rate and amount of insulin 
release but is associated with an apparent decrease in 
sensitivity to insulin at the cellular level.” > > !?7H 

What are the factors which necessitate maternal 
B-cell hyperfunction, and how can thev alter the supply 
of glucose to the fetus? 

1. Placental insulinase. Several investigators have 
demonstrated placental enzymes capable of destroying 
insulin.’® !6 

2. Cortisol. Free cortisol is elevated in pregnancy 
and can lead to increased insulin secretion and periph- 
eral resistance to insulin.” 

3. Estrogens. These hormones may attenuate insulin 
action as well as lead to elevated plasma insulin levels. 
Estrogens can also increase free cortisol.'* 7? 

4. Progesterone. This hormone has been demon- 
strated to enhance the pancreatic response to glucose 
stimuli and modify the contrainsulin effects of other 
hormones. 

5. Glucagon. Recent evidence indicates that gluca- 
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gon does not contribute Cerne to ihe changes 
that characterize the “diabetogenic state.” Glucagon 


| levels change very little in early or late pregnancy or in 


the postpartum period." 


6. Human placental lactogen (HPL). This polypep- ` 
‘tide hormone is produced by the .syncytiotropho-: 


blast of the placenta a resembles human growth 
hormone in structure." HPL can promote adipose 
tissue lipolysis and can diminish glucose .disposal 
peripherally.” “© At term, the placenta próduces more 
than 1 Gm. of this protein each day. Sümulation of 
lipolysis, with the subsequent release of glycerol and 
fatty acids, and reduction of glucose utilization by 
maternal tissues encourages the use of fat as an 
energy source for the mother. Glucose is spared for 
the fetus. l 

HPL and insulin are antagonists in their direction of 
maternal metabolism.” The latter is an anabolic hor- 


‘mone, a hormone of storage and growth.” In the fed 
state, plasma insulin overcomes the actions of HPL, 
allowing restoration of maternal glycogen, lipid, and : 


protein stores: When the pregnant woman is fasted, 
HPEL-levels rise.” Maternal glucose utilization is di- 
minished, and an adequate supply of substrate for fetal 
consumption is ensured. 

At term, the human fetus requires 30 Gm. of glucose 
daily, a substantial drain on the maternal compart- 


ment.” It is not surprising that maternal fasting blood 


sugars, decrease during “gestation.” *5 The-fetus not 


only depletes the maternal compartment of glucose but - 


limits its mother's ability to synthesize glucose by 


siphoning off the key -gluconeogenic precursor, ala-. 


nine. Maternal mechanisms to preserve normogly- 
cemia include increased protein catabolism, activa- 
tion of hepatic gluconeogenesis, and accelerated renal 
gluconeogenesis." In thé pregnant patient of normal 
weight, dietary restriction could thus tax maternal 
protein stores unnecessarily. Saudek-and associates 
have recently proposed that maternal gluconeogenesis 
may be restrained in an attempt to decrease obligate 
nitrogen wasting and spare.. amino acids for other 
purposes.?? 

When pregnant women at 16 to 22 weeks' gestation 
are fasted prior to therapeutic abortion, they develop 
hypoglycemia, hypoinsulinemia, 
rapidly than their nonpregnant cohorts.” This state of 
“accelerated starvation” is probably due to the fetal 
demands described above. Ketonemia should be 
avoided during pregnancy. Studies by Churchill and 
-associates** ?? have linked acetonuria with significantly 
lower I.Q. scores in offspring. Such ketonuria might 
reflect a suboptimal environment for fetal nutrition 
and brain development. 


é 
n 


and ketosis more 


* * 
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Placental transfer 


The placenta riot only produces hormones which 
markedly alter maternal metabolism but also plays an 
important role in regulating the transport of nutrients 


-and protein horniones to the: fetus. 


Glucose probably reaches the fetus by a process of 
facilitated diffusion.?! It crosses the placenta at a fast- 


_ er rate than would be expected on physicochemical ' 
grounds alone. Saturation of this system has been 


demonstrated in human studies,” but has not been 


,achieved in recent experimentation with a rhesus 


monkey model.? Blood glucose levels in the fetus are 
lower than those in the: maternal compartment. A 


gradient of 20 to 30 mg. per 100 ml. usually.exists.?* A. 


close correlation has been observed between fetal glu- 
cose uptake, maternal blood glucose concentration, and 
the maternal-fetal concentration gradient.9^9" These 
data depend greatly on gestational age, sampling 
techniques, and. fetal status. Fetal hypoglycemia has 
been reported in pregnancies complicated by growth | 
retardation, pre-eclampsia, hemorrhage, and mater- 
nal hypoglycemia?? and has been suggested as a cause ` 
of sudden intrauterine death in diabetes mellitus.” 

Amino acids are actively transported across thé 
placenta against a 2:1 concentration Tea They 
are used primarily for fetal protein synthesis.™ 

Ketone bodies diffuse freely across the placenta and ` 
may be an important energy substrate during maternal 
fasting.” Increased fetal ketone levels have also been 
reported in: pre-eclampsia.* The capacity of the new- 
born brain to remove and oxidize ketone bodies is four ` 


. to five times higher than that of the adult.*! Studies of 


perfused human fetal brains have shown that B-OH 
butyric acid i$ an important alternate fuel which can . 
replace glucose early in development.” Nevertheless, 


' glucose remains the primary substrate in fetal brain.” 


*! The brain is more dependent on glucose than other 
fetal organs and so may be especially vulnerable to 
periods of hypoglycemia. Zamenhof and Van Marth- 

$5 have observed that maternal glucose deficiency 
results in offspring with decreased cerebral DNA and 


protein, less protein per cerebral cell, and a small 
- cerebral cortex. In addition, ketone bodies have been 


found to be less effective precursors for fetal brain 
protein synthesis. These findings may relate to the 
lower 1.Q. scores observed when mothers demon- 
strated acetonuria. | 

Although the placenta is relatively impermeable to 
lipids, fatty acids do cross in limited amounts.” Their 
transfer occurs down a maternal-fetal concentration 
gradient. It has been suggested that they account for a 
large proportion of total fetal lipid deposition in the 
rhesus monkey.” | 
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Fig. 1. The fetus depends upon maternal sources for glucose. Gluconeogenesis is limited. 
Glycogenolysis may occur during hypoxia. Glucose may be stored as glycogen, utilized for energy 
production by the glycolytic or citric acid cycle pathways, or converted to fats. 


The placenta is essentially impermeable to protein 
hormones such as insulin, glucagon, growth hormone, 
and human placental lactogen.“ Maternal insulin 
levels have been elevated eightéen-fold at term without 
demonstrable transfer of this hormone to the fetus.” 
The fetus is thus a passive recipient of maternal glu- 
cose, but not maternal insulin. B 


Function of feta! pancreas 


The fetal pancreas normally exhibits only limited 
responses to acute changes in intrauterine glucose 
levels.*? 3+ 5 It does contain substantial amounts of 
insulin and. glucagon. These hormones are present by 
8 to 9 weeks' gestational age? and in concentrations 
exceeding those found in the adult pancreas.?9 59 The 
defect in glucose-mediated insulin release does not 
appear to reside in the fetal pituitary. Morphologic 
development and function of fetal pancreatic islets are 
largely independent of hypothalamic and pituitary 
control. Anencephalics have structurally normal 
islets and £ cells and normal insulin concentrations.” 
The hypothalamic-hypophyseal system could play 
some part in the islet hypertrophy seen in infants of 


diabetic mothers.” 


® Heinze and Steinke” have pro- 
posed that the difference in fetal sensitivity to glucose 
may be due to decreased hexose -monophosphate 
shunt activity in the fetal islet. l 

Insulin release can normally be stimulated by activa- 
tion of the £-cell glucose receptor or by triggering the 
adenyl cyclase system.® Agents which activate the for- 
mation of the cyclic AMP, such as leucine or arginine, 
can produce insulin secretion in the second-trimester 
fetal pancreas.? 59: Amino acids may, therefore, be 
important in regulating fetal insulin release. Adminis- 
tration of glucose and theophylline, an agent which 
inhibits the inactivation of cyclic AMP, will cause insu- 
lin secretion by the fetal rhesus monkey pancreas.™ It 
has been suggested that the fetal pancreas might have a 
limited capacity to form cyclic AMP or that this 


mediator might be rapidly destroyed. 


The lack of responsiveness of the fetal 8 cell proba- 
bly relátes to faulty glucose receptor function. Why the 
fetal glucose receptor fails to recognize glucose as a 
significant stimulus düring most of pregnancy is un- 
clear. As term approaches, -cell responsiveness will 
mature.999* In the fetal lamb, this change has been 
correlated with an increase in f-cell number and 
granulation.9? 


also stimulate insulin 


biosynthesis in the rat fetal pancreas at this time.” 


Glucose will 


The human fetus near term responds to maternal 
hyperglycemia with increased insulin secretion.’ ^ 
The duration rather than the degree of hyperglycemia 
may be important.? ** Prolonged hyperglycemia in 
diabetes mellitus results in premature maturation of 
the fetal 8 cell.?? 

Recent data indicate that the fetus produces basal 
levels of insulin which can change with alterations in 
glucose level.” In the fetal lamb, insulin levels rise 
when the ewe is fed, and fall.during maternal fasting. 
These basal levels of insulin may.be essential in regulat- 
ing fetal growth. 


The fetal o cell has proved to be less responsive than 
the fetal 8 cell and may mature more slowly.” ” 
Glucagon thus plays a minor role in regulating fetal 
carbohydrate metabolism.?* The fetal œ cell does ap- 
pear to respond to aminogenic stimuli at term." Umbil- 
ical cord levels of glucagon measured at delivery may 
be greater than, or equal to, maternal levels.” ™ 

It appears clear then that fetal plasma glucose levels 
are a function of maternal plasma glucose concen- 
trations. Until term approaches, the fetus has only a 
limited ability to alter its glucose metabolism. There- 
fore, by changing maternal carbohydrate homeostasis, 


the physician changes that of the fetus as well. 


Fetal glucose metabolism 


Fetal glucose requirements at term are four times 
greater per kilogram of body weight than those of the 
normal adult." Let us briefly examine the source of 
this glucose and metabolic paths it may follow (Fig. 1). 
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As noted previously, maternal sources are most impor- ' 


tant. Early in gestation, prior to the appearance of fetal 
hepatic glucose-6-phosphatase, the placenta may serve 
as a carbohydrate reservoir.” * Insulin can stimulate 
placental glycogen synthesis, and placental insulin re- 
ceptors have been described.**-®* Later in’ pregnancy, 
the fetus may mobilize hepatic glycogen stores. during 


acute intrauterine asphyxia by glycogenolysis.* As one: 


might suspect, an organism with constant supply of 
glucose, such as the fetus, has little need for glu- 
coneogenesis. In vitro and in vivo studies have dem- 
onstrated relatively little activity of the key hepatic 
enzymes needed for gluconeogenesis-—glucose-6- 
phosphatase, fructose diphosphatase, pyruvate car- 
- boxylase, and phosphoenol-pyruvate carboxykinase 


(PEPCK).§!®8-8! Maternal steroid ingestion for 8 


days can cause a marked increase in fetal hepatic 
PEPCK activity.” 

Once glucose reaches the fetus, it may be deho y- 
lated by a nonspecific hexokinase. The fetal liver lacks 


glucokinase. °° 


synthesis or pentose sugars for nucleic acid production. 


The latter may be especially.important early in em-; 


bryogenesis.? Fetal oxidative metabolism has been 


demonstrated at 8 to 10 weeks’ gestational age.” The | 


citric acid cycle can: provide a significant amount of 
energy by the stepwise oxidation of glucose to carbon 
. dioxide. Most of the lipids found in the fetus are 
produced from small precursors, such as acetate and 
glycerol, which are derived from glucose catabolism." 
93-97 Lipid synthesis is most active after 28 weeks’ 
gestation. The fetus increases its fat content from 3.5 to 
16 per cent of body weight during the last trimester.” 


The fetus stores glucose as glycogen, primarily in : 


preparation for the newborn state, when its supply of 


maternal glucose is severed and it has to go it alone.” *?: 


38 This accumulation has been related to an increase in 


the activity of enzymes of glycogen synthesis. Glucocor- 
ticoids may also play an important role.” Fetal hepatic 
glycogen concentrations reach adult levels by 20 weeks' 
gestation and, at term. are twice as high as those of the 
normal adult. In the first 2 to 3 hours of neonatal life, 

90 per cent of this glycogen store may be depleted.!? ?! 


Fetal cardiac glycogen concentrations are 10 times. 


greater than those found in the adult.* The ability of 
the fetal and newborn circulation to withstand as- 


phyxia is directly related to the preasphyxial glycogen ` 


concentration of the heart.!°~! The circulation must 
be maintained to remove hydrogen ions and lactate 


and to deliver glucose for glycolysis. Unlike the heart | 


and liver, the fetal brain contains little glycogen and 
depends upon exogenous glucose.) — | 


Glucose may enter the pentose phos- - 
phate pathway which provides TPNH for fatty acid - 
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Table I. Disorders of fetal carbohydrate metabolism 





I. Disorders of insulin secretion 

a. Insulin excess: | 

Erythroblastosis fetalis 
 a- Thalassemià ' 

Maternal tolbutamide therapy 
Beckwith's syndrome 
Fetal insulinoma 

b. Insulin deficiency: 
Transient neonatal diabetés 


II. Disorders of substrate supply 
a. Substrate excess: 
' Fetus of diabetic mother 
b. Substrate deficiency 
Intrauterine growth retardation 


III. Disorders of hepatic metabolism 
a. Hepatic enzyme deficiencies: 
Glycogen storage diseases 


Glycolysis proceeds under aerobic and anaerobic 
conditions but, in the absence of oxygen, it is the only 


- major source of fetal energy.’ Even though glycolysis 
produces only two moles of ATP, it can provide 


sufficient energy to maintain tissue metabolism during 
hypoxia. The fetal heart may be less compromised by 
anoxia than other fetal tissues.!?* 9? Lactic acid forma- 
tion during oxygen deprivation is à metabolic blind 
alley. Pyruvate accepts hydrogen ions from DPNH and 
forms lactate so that, DPN may be regenerated. Ulti- 
mately, oxygen is required to combine with these 


. hydrogen ions. The degree of resulting acidosis may 


also be a limiting factor. Below a pH of 6.9 glycolytic 


. activity ceases, and the fetus dies even with glycogen 


still available.!^? | 
Recent studies have diuieseed the long-held con- 
cept that glucose is the. only important fuel. In the 
lamb, glucose utilization accounts for 50 per cent or 
less of fetal oxidative metabolism.” Approximately 25 


per cent of fetal oxygen consumption has been associ- 


ated with amino acid catabolism,’ Most recently, Burd 
7 have demonstrated that the 
placenta may generate lactate to account for the re- 
maining 25 per cent of oxidative metabolism in the 
fetal lamb. In fetal rhesus monkey cardiac or skeletal : 


and his associates! 


muscle homogenates, 65 to 73 per cent of total carbon 


dioxide produced may be generated from sources 
‘other than glucose or glycogen.’ Fuels other than 
glucose may also prove to play important roles in the 
human fetus.’ 110 


Disorders of fetal carbohydrate metabolism 

Fetal carbohydrate metabolism may be deranged 
due to abnormalities of insulin secretion, substrate 
supply, or hepatic metabolism (Table I). The latter 
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Fig. 2. Glucose crosses the placenta by facilitated diffusion. It may be stored as glycogen in the liver 
or fat in adipose tissue (shaded areas). The pancreas can produce basal levels of insulin in response to 


alterations in glucose supply. 


group includes the glycogen storage diseases, which 
will not be discussed in this review. 

Disorders of insulin secretion. Insulin may be pro- 
duced in excessive or deficient quantities. The eryth- 
roblastotic fetus demonstrates fetal islet hyperplasia, in- 
creased pancreatic insulin content, and increased cord 
blood insulin.” Hypoglycemia has been observed in 31 
per cent of infants with moderate to severe disease. ”! 
The f-cell hyperactivity may be correlated with the 
severity of the hemolytic disorder. "> "3 A similar 
condition has been found in the fetus with alpha- 
thalassemia.” The stimulus for increased insulin pro- 
duction might be excessive destruction of insulin by 
the large hydropic placenta. A second hypothesis pro- 
poses,that glutathione released from hemolyzed red 
cells inhfoits- insulin action.?^ '? The hyperinsuline- 
mia observed in erythroblastosis fetalis is not asso- 
ciated with macrosomia. 

Treating maternal diabetes mellitus with tolbuta- 
mide may lead to fetal and neonatal problems.?* ''? 
Tolbutamide crosses the placenta, stimulates insulin 
release from the fetal 8 cell, and produces fetal 
hyperinsulinemia. At delivery, when the fetus is sud- 
denly separated from its supply of maternal glucose, 
hypoglycemia may result. Furthermore, the fetal liver 
is not efficiently able to degrade tolbutamide. 


Beckwith’s syndrome is characterized by the pres- 
ence of an omphalocele, macroglossia, increased birth 
weight, nephromegaly, hepatomegaly, and facial flame 
nevus. These infants also demonstrate islet cell hyper- 


plasia and hyperinsulinemia and have a significant 


incidence of hypoglycemia.!!9 !!7 


Fetal insulinomas, though rare, have been associated 
with hyperinsulinemia and neonatal hypoglycemia.'™ 

Insulin may be the most important hormone con- 
cerned with the endocrine regulation of body size."'* 
120 Although insulin was once thought to have little 
effect on fetal metabolism,^ !? studies in many 
animal systems have demonstrated that insulin can 
stimulate glucose uptake and glycogen synthesis and 
increase protein synthesis.!??7'*? Without adequate in- 
sulin production or activity, one would predict im- 
pairment of normal fetal growth. Two cases of pan- 
creatic agenesis have been reported. The vestigial 
pancreas did not contain insulin or glucagon. Both 
infants were markedly growth retarded; with reduced 
protein: DNA ratio in muscle and decreased DNA in 
muscle, liver, and brain. The syndrome of transient 
neonatal diabetes in which the newborn infant probá- 
bly had a defect in cyclic AMP—mediated insulin release 
is also characterized by growth retardation.“ This dis- 
order could be due to delayed maturation of the adenyl 
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ity. 

Disorders of substrate supply. The description of 
the infant of the diabetic woman written by James 
Farquhar tells us much about the derangements in 
their intrauterine environment: 


These infants are remarkable not only because like 
foetal versions of Shadrach, Meshach and Abednego, 
they emerge at least alive from within the firey meta- 
bolic furnace of diabetes mellitus, but because they 
resemble one another so closely that they might well be 
related. They are. plump, sleek, liberally coated with 
vernix caseosa, full-faced and plethoric. The umbilical 
cord and the placenta share in the gigantism. During 
their first 24 or more extrauterine hours, they lie on 


* their backs, bloated and flushed, their legs flexed and 


abducted, their lightly-closed hands on each side of the 
head, the abdomen prominent and their respiration 
sighing. They convey a distinct impression of having 
had such a surfeit of both food and fluid pressed upon 
them by an insistent hostess that they desire only peace 
so that they may recover from their excesses. And on 
the second day their resentment of the slightest noise 
improves the analogy while their trembling anxiety 
seems to speak of intrauterine indiscretions of which 
we know nothing. (From Farquhar, J. W.: Arch. 
Dis. Child. 34: 76, 1959.) ' 


Pedersen hypothesized that maternal hyperglyce- 
mia led to fetal hyperglycemia and fetal hyperin- 
134/135 Several experimental animal systems 
support this concept.!59713? The pancreas of the fetus of 
a diabetic mother demonstrates hyperplasia of the fetal 
islets, increased numbers of f cells, and an increased 
insulin content./97* Van Assche*? has termed this 
condition “macropolynesia” and has found it in 80 per 
cent of infants of diabetic mothers. Cord levels of 
C-peptide, a polypeptide connecting proinsulin, are 
also increased.” These fetuses respond to a glucose 
load with a marked increase in insulin production and, 
as neonates, demonstrate a more rapid glucose disap- 
pearance rate.'“4 In the normal fetus, glucose may be 
stored as glycogen and fat (Fig. 2). In the fetus of the 
diabetic woman, an increase in substrate and insulin 
results in more glycogen synthesis, more adipose tis- 
sue, and a macrosomic infant?* 145 (Fig. 3). Szabo and 


sulinemia. 


Szabo!*5 have attributed macrosomia to elevated levels. 


of maternal free fatty acids leading to increased fetal 
triglyceride synthesis. Most recently, Persson!* has 
questioned the correlation between control of maternal 
glycemia and macrosomia. He proposed that increased 
amino acid utilization.may be more important.. 
Derangements in fetal carbohydrate metabolism may 
lead directly or indirectly to the increased perinatal 


` mortality rate associated with pregnancy in the diabetic 


Fetal carbohydrate metabolism 97 


MOTHER PLACENTA FETUS 


GLYCOGEN 









GLUCOSE 


C INSULIN 


FATS 


Fig. 3. The fetus of the diabetic woman may have an increased 
supply of glùcose. This can lead to higher hepatic glyocogen 
concentrations, elevated insulin levels, and increased adipose 
tissue stores. 


woman. In the past, a large number of these losses 


arose from sudden, and often unexplained, ih- 
trauterine death in the third trimester or from iat- 
rogenic prematurity resulting from-attempts to pre- 


, vent intrauterine ‘death. Recent data from Shelly and 


her colleagues! 
rapid deaths may be metabolic in origin. Hyper- 
glycemia in normally oxygenated lambs produces 
a small increase in plasma lactate büt no change 
in pH. Hyperglycemia i in slightly hypoxic lambs, how- 
ever, produced a rapid, continuous increase in plas- 
ma lactate and a marked fall in pH.' The lamb 
failed to recover if its pH fell below 7.1. Could 


indicates that these unpredictable, 


. hyperglycemia in a.minimally hypoxic fetus of a 


diabetic mother produce a similar result? 

Infants of diabetic women may also succumb to 
traumatic ipa sustained at delivery ‘because they 
are macrosomic,! 

The fourth major cause of perinatal death in these 
infants is lethal congenital malformations. In some 
series, they account for 40 per cent of all deaths." ™° 
Several authors have stressed the contribution of an 
“injurious intrauterine environment” to the produc- 
tion of anomalies—an environment in which the sup- 
ply of nutrients and insulin is asynchronous.!™ !5! 

-In the neonatal state, hyperinsulinemia may persist 
and could contribute to the hypoglycemia," 183 
hypocalcemia," and hyperbilirubinemia? characteris- 
tic of these infants. -Approximately 50 per cent of 
infants of diabetic mothers will have asymptomatic 
hypoglycemia with blood sugars less than 30 mg. per 
100 ml., whereas 10 to 20 per cent will be symp- 
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Fig. 4. The growth-retarded fetus may have a decreased supply of glucose. Its hepatic glycogen and 


adipose tissue stores are reduced. 


tomatic.? Hypoglycemia results in deficient oxidizable 
substrate for the brain and may be associated with 
neurologic sequelae.!?? Several authors have proposed 
that hyperinsulinemia leads to fetal epinephrine 
deficiency? and that the latter is the cause of many 
neonatal problems.” 3995 Epinephrine replacement 
therapy has not always proved to be helpful, how- 
ever,'59 

While the fetus of the diabetic woman has been to a 
feast, the small-for-gestational age (SGA) fetus may 
have been through a famine. Such fetuses have re- 
ceived an inadequate supply of maternal nutrients. 
They may be the offspring of a heroin addict, a 
pre-eclamptic, a woman with cyanotic heart disease, or 
the smaller of discordant twins. They are at the 
greatest risk for neonatal hypoglycemia, for they have 
accumulated inadequate stores of glycogen or adi- 
pose tissue? 19» 1°! (Fig, 4). Furthermore, the brain 
of the SGA infant may represent one fifth to one 
sixth of the total body weight—the liver but one thir- 
tieth.? Without sufficient hepatic glucose or ketone 
production, cerebral hypoglycemia can result. 

Although these infants have limited glycogen re- 
serves, their livers are enzymatically well equipped for 
glycogen synthesis." Hepatic gluconeogenesis is im- 
paired.!9-7!55 This finding may be due to depressed 
PEPCK activity. These infants may also be limited in 
their ability to oxidize or re-esterify fatty acids.’ Cord 
glucagon levels are two times higher than normal in the 


SGA infant.’ Chrenic intrauterine hypoglycemia has 
produced similar elevations in the fetal rat.’ 
Premature infants may have an adequate supply 
of substrate while in utero. They are born, however, 
before they have had an opportunity to accumulate 
sufficient glycogen and lipid stores.” These infants are 
poorly prepared for the insults of hypoxia and 
hypothermia encountered after delivery.?* Y° Their 
relatively large brains may exceed the capacity of 
their livers to produce glucose. Furthermore, they have 
a fragile carbohydrate metabolism which is charac- 


terized by diminished insulin response to a glucose 
load.!? 172 i 


Management of disorders of fetal 
carbohydrate metabolism 


In managing abnormalities of fetal carbohydrate 
metabolism, the clinician must first recognize the 
high-risk pregnancy, such as those complicated by 
diabetes mellitus, ` erythroblastosis  fetalis, pre- 
eclampsia, or prematurity (Table II). Because the fetus 
is relatively passive in its regulation of carbohydrate 
metabolism, improving fetal glucose homeostasis de- 
pends upon treating that of the mother. An adequate 
caloric intake should be ensured and acetonuria 
avoided. Diabetic patients should receive careful di- 
etary supervision and insulin therapy. Oral hypo- 
glycemic agents should not be used. 

Several centers have reported improvement in the 
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outcome of pregnancies complicated by growth retar- 
dation if mothers are treated with hypertonic dextrose 
infusions as well as bed rest. ?7'7 Neonatal hypogly- 
cemia has been reduced and may be due to replenish- 
ment of hepatic glycogen. The number of patients 
treated tnus far is too small to determine the full effects 
of such therapy. 

Glucose administration has also been reported to 
eliminate fetal bradycardia during labor and raise cord 
pH levels.'"* Constant glucose infusion to the pregnant 
ewe will improve Po; and pH values in the sheep fetus, 
possibly as a result of improved circulation and perfu- 
sion." Furthermore, total cardiac glycogen levels may 
be raised by maternal glucose treatment. 7?! Ander- 
son and associates, however, found no consistent 

«change in fetal or neonatal acid-base status with admin- 
istration of intravenous glucose. Fructose infusions are 
to be avoided as they may cause marked fetal aci- 
dosis. !*? 

It has been suggested tbat intravenous carbohydrate 
infusions be carefully regula-ed during the labor of the 
pregnant diabetic woman. A rate of less than 200 c.c. 
per hour of DsW has been advised.'** Several authors 
have associated higher maternal glucose levels in labor 
with more profound neonatal hypoglycemia.? This 
relationship may not always be established, however.” 
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‘Roster: Please address the Journal Editing Department, The 
C. V. Mosby Company, 11830 Westline Industrial Drive, St. 
Louis, Missouri 63141. The number after the Society's name 
is the year of founding. For further information, address the 
respective secretaries. 


"The 


Pacific Coast Obstetrical and Gynecological Society.* 
(1931) President, Melvin W. Breese. Secretary, Leon J. 
Shulman, 2200 Santa Monica Blvd., Santa Monica, 
Calif. 90404. Meetings, Oct. 4-8, 1977. 


American College of Obstetricians and 
Gynecologists. (1951) President, Tommy N. Evans. 
Secretary, George M. Ryan, Jr., 319 Longwood Ave., 
Boston, Mass. 02115. Meetings, May 9-12, 1977. 


Section on Obstetrics and Gynecology, American 
Medical Association. (1859) President, John R. Mc- 
Cain. Secretary, Van R. Jenkins, Larkin Professional 
Building, 2505 Larkin Road, Lexington, Ky. 40503. 
Meeting, annual. 


Society of Obstetricians and Gynaecologists of 
Canada. (1945) President, D. A. Schmidt. Secretary, 
John C. G. Whetham, 367 Lytton Blvd., Toronto, 
Ontario M5N IR9. Meeting, June 15-18, 1977. 


American Board of Obstetrics and Gynecology, Inc. 
(1930) President, J. George Moore. Secretary, James A. 
Merrill, 711 Stanton L. Young Blvd., Oklahoma City, 
Okla. 


Atlanta Obstetrical and Gynecological Society. (1953) 
President, William Avery. Secretary, Jacob Epstein, 
1175 Peachtree Street, N.E., Atlanta, Ga. 30365. 
Meetings, Jan. 4, March 15, and May 3, 1977. 


Bronx Gynecological and Obstetrical Society. (1924) 


Brooklyn Gynecological Society, Inc. (1890) President, 
Aldo C. Scorza. Secretary, Norman Ames Posner, 
4802-10th Ave., Brooklyn, N. Y. 11219. 


Buffalo Gynecologic and Obstetric Society. (1945) 
President, Ambrose A.°Macie. Secretary, Allan W. 
Siegner, 77 Livingston Street, Buffalo, New York 
14213. Meetings, Jan. 11, Feb. 8, March 8, and April 
12, 1977. 
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Chicago Gynecological Society. (1878) President, 
Ralph M. Wynn. Secretary, Antonio Scommegna, 
2829 S. Ellis Ave., Chicago, Ill. 60616. Meetings, 
third Friday, Oct.-June. 


Cincinnati Obstetrical and Gynecological Society. 
(1876) President, Clarence McLain. Secretary, Eric 
Kahn, 2825 Burnet, Cincinnati, OH 45206. Meet- 
ings, third Thursday, each month. 


Cleveland Society of Obstetrics & Gynecologists. 
(1947) 


The Colorado Gynecological and Obstetrical Sociéty. 
President, M. M. Oliphant. Secretary, Louise Walker, 
3535 Cherry Court, North Drive, Denver, Colo. 
80209. Meetings, second Monday of each month. 


Columbus Obstetric-Gynecologic Society. (1944) Pres- 


" ident, John. G. Boutselis. Secretary, James N. Baird, 


3545 Olentangy River Rd., Columbus, OH 43214. 
Meetings, last Wed. of each month, Sept. through 
May. 


Connecticut Society of American Board Obstetricians 
and Gynecologists, Inc. (1952) President, Philip C. 
Dennen. Secretary, Richard Jones, III, 100 Retreat 
Ave., Hartford, Conn. 06106. Meetings, May and 
Dec. 


Dallas-Fort Worth Obstetric and Gynecologic Society. 
(1933) President, Robert B: Brunken. Secretary, E. E. 
Harrison, 202-B, Lake Highlands Village, Dallas, 
Texas 75218. Meetings, third Tuesday, April and 
Oct. 


Dayton Obstetrical and Gynecological Society. (1932) 
President, Peter Brenner. Secretary, R. D. Skipton, 
211 S. Main St., Dayton, Ohio 45402. Meetings, third 
Wednesday each month, Sept. to May inclusive. 


Georgia State Obstetrical and Gynecological Society. 
(1951) President, Luilla Klein. Secretary, Armand 
Hendee, 69 Butler St., S.E., Atlanta, Ga. 30703. 
Meetings, March and Dec., 1977. 


Honolulu Obstetrical and Gynecological Society. 
(1947) President, Ralph Hale. Secretary, Theodore K. 
L. Tseu; c/o Kapiolani Hospital, 1319 Punahou Ave., 
Honolulu. Meetings, quarterly -dates to be an- 
nounced. 


Idaho Obstetrical and Gynecological Society. (1955) 


President, David M. Barton. Secretary, Dean T. Wat- 
kins,.148 E. Jefferson, Boise, Idaho 83702. Meeting, 
April, 1977. 


Indiana Obstetrical and Gynecological Society. (1947) 
Presideni, Elfred Lampe. Secretary, David E. Copher, 
3266 N. Meridian #404, Indianapolis, Ind. 46208. 
Meetings, three times yearly. 
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Iowa Obstetrical and Gynecological Society. (1946) 
President, John Doran. Secretary, Robert M. 
Kretzschmar, University Hospitals, Iowa City, Iowa 
52242, Meetings, Dec. 1-2. 


Jackson Gynecic Society. President, Helen B. Barnes. 
Secretary, Larry Goldstein. Department of Obstetrics 
and Gynecology, University of Mississippi Medical 
Center, 2500 N. State St., Jackson, Mississippi 39216. 
Meetings, fourth Monday of each month, excluding 
June, Aug., and Dec. 


Kansas City Gynecological Society. (1932) President, 
james P. Youngblood. Secretary, Thomas L. Stribling, 
2116 S. Sterling, Independence, Mo. 64052. Meet- 
ings, five meetings every other month beginning in 
Sept. 


The Kentucky Obstetrical and Gynecological Society. 
(1948) President, Clinton R. Potts. Secretary-Treasurer, 
Hugh P. Adkins, 303 Medical Towers North, Louis- 
ville, Ky. 40402. Meetings, May and Sept. 


Louisville Obstetrical and Gynecological Society. 
President, Irvin Bronner. Secretary, Joseph Lee, 6206 
Preston Highway, Louisville, Ky. 40219. Meetings, 
fourth Monday of each month—6:00 p.m. 


Los Angeles Obstetrical and Gynecological Society, 
Inc. (1914) President, Lester T. Hilbard. Secretary, 
james C. Caillouette, 5410 Wilshire Blvd., Suite 600, 
Los Angeles, Calif. 90036. Meetings, second Tues- 
day, Jan: 13, March 9, and May 18, 1977. 


Memphis and Shelby County Obstetrical and 
Gynecologic Society. President, Martha Loving. Sec- 
retary, Jesse C. Woodall, Jr., 220 S. Claybrook, Suite 
401. Memphis, Tenn. 38104. Meetings, second 
Tuesday of each month, excluding June, July, and 
Aug. i 


Miami Obstetrical and Gynecological Society. (1946) 
President, William A. Little. Secretary, Arthur I. 
Rudolph, 7400 N. Kendall Dr., Suite 410, Miami, 
Fla. 33156. Meetings, second Thursday, Nov., Jan., 
March, and May. 


Michigan Society of Obstetricians and Gynecologists. 
(1924) President, Joan Stryker. Secretary, Robeypt 
Johnson, 83 E. Avon Rd., Rochester, Mich. 43083. 
Meetings, Feb. 7, March 16, April 6, dns E 
1977. ` 


Milwaukee Gynecological Society. (1951) President, 
Eleanor Delfs, Executive Secretary, Robert H. Herzog, 
850 Elm Grove Rd., Elm Grove, Wis. 53122. Meet- 
ings, Feb. 14, March 29, April 18, Oct. 4, and Nov. 1, 
1977. 


Mississippi Obstetrical and Gynecological Society. 
(1947) President, Richard Hollis. Secretary, Lewis D. 
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Lipscomb, 500 G. E. Woodrow Wilson, Jackson, 
Miss. 39216. Meetings, May and Fall. 


Montana Obstetrical and Gynecological Society. 
(1948) Secretary, Gordon. K. Phillips, 1220 Central 
Ave., Great Falls, Mont. : 59401. Meetings, un- 
scheduled. | 


Naussau Obstetrical and Gynecological Society. 
(1944) President, James B. Tormey. Secretary, 165 
North Village Ave., Rockville Centre, N. Y. 11570. 
Meetings, Feb. 28 and April 18, 1977. | 


Nebraska State Obstetric and Gynecological Society. 
(1955) President, Marvin Dietrich. Secretary, Dennis D. 
Beavers, 8552 Cass St., Omaha, Neb. 68114. Meet- 
ings, Dec. 2-4. 


New Jersey Obstetrical and Gynecological Society. 
(1947) President, Jerome A. Dolan. Secretary, James 
Thompson, 2424 Morris Ave., Union, N. J. 07083. 
Meeting, April 15-17. 


The New Orleans Gynecological and Obstetrical Soc- 
iety. (1947) President, George T. Schneider. Secretary, 
1700 Josephine Street, New Orleans, La. 70113. 
Meetings, Oct., Nov., Jan., March, and May. 


New York Gynecological Society, Inc. President, James 
J. O' Rourke. Secretary, John F. Dwyer, The Roosevelt 
Hospital, 428 West 59th Street, New York, N. Y. 
10019. Mectings, Jan 26, March 23, and PPS 25, 
1977. 


The New York Obstetrical Society. (1863) President. 
Lewis Shenker. Secretary, Raymond L. Vande Wiele, 
630 West 168th St., New York, N. Y. 10032. Meet- 
ings, second Tuesday, Oct. through May, 1977. 


North Dakota Society of Obstetrics. and Gynecology. 
(1938) President, Lowell Boyum. Secretary, Robert P. 
Bushell, 737 Broadway; Fargo, N. D. 58102. Meet- 
ing, Sept. 9-10, 1977. 


Northern California Obstetrics and Gynecologic Soc- 
iety. (1953) President, Harold Ray. Secretary, Solon 
Barbis, 1618 Professional Drive, Sacramento, oa 
95825. Meetings, third Wednesday. 


Obstetrical and Gynecological Assembly of Southern 
* California. (1945) General Chairman, James E. Davis. 
ry, Bruce B. Rolf, 5410 Wilshire Blvd., Suite 

600, LosNAngeles, Calif. 90036. Meetings, Feb. 9- 13. 


Obstetrical Society of Boston. President, John S. dole: 
Secretary, Edward H. Copenhaver, 605 Common- 
wealth Avenue, Boston, Mass. 02215. Meetings, 
third Monday of Jan., Feb., March, April, Oct., and 
Nov. 


The Obstetrical Society of Philadelphia. (1868) Presi- 
dent, Joseph J. Price, Secretary, Kaighn Smith, Suite 
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433, Lankenau Medical Building, Philadelphia, Pa. 
19151. Meetings, first Thursday, each month. 


Oklahoma City Obstetrical and Gynecological Socie- 
ty. (1940) President, Warren M. Crosby. Secretary, 
Roger D. Quinn, 301 N.W. 12th, Oklahoma City, 
Okla. 73103. Meetings, Feb. 14, March 14, and May 
9, 1977. 


Omaha Obstetrical and Gynecological Society. (1946) 
President, Joseph C. Scott, Jr. Secretary, Robert Pier- 
son, Creighton University, 2500 California, Omaha, 
Neb. 68103. Meetings, third Wednesday, each 
month, Jan., March, May, Sept., and Nov. 


Orange County Obstetrical & Gynecological Society. 
(1958) President, Richard Jonas. Secretary, Abraham 
Lakshin, 741 E. Chapman Ave., Orange, Calif. 
92666. Meetings, last Thursday of every other 
month. : 


Pediatric Section of the Dono of Kings and the 
Academy of Medicine. President, Armand H. Moss. 
Secretary, Harold Ratner, Greenpoint Hospital, 300 
Skillman Ave., Brooklyn, N. Y: 11211. Meetings, 
Jan. 12, March 16, and April 13, 1977. 


Peninsula Gynecologic Society. (1954) President, Ar- 
thur M. Brown. Secretary, John D. Milburn, 1101 
Welch Road, A-7, Palo Alto, Calif. 94304. Meetings, 
Feb., May, Sept.,.and Nov., 1977. | 


Philadelphia Obstetrical Society. 


Phoenix Obstetrical and Gynecological Society. Presi- 
dent,. Allan K Clemenger. Secretary, Franklin Lotfer, 
333 E. Virginia Ave., Phoenix, Ariz. 85004. Meet- 


ings, Jan., March, May, Sept., and Nov. 


Queens Gynecological Society. (1948) President, 
Joseph Antenucci. Secretary, Robert C. Post, Queens 
Gynecological Society, P.O. Box 1235, Flushing, N. Y. 
11352. Meetings, Feb. 9 and May 18, 1977. — 


Riverside-San Bernardino Obstetrical and Gyne- 
cological Society. (1957) President, William G. McCor- 
mick. Secretary, Jerome Niswonger, Loma Linda 
University Medical Center, Dept. Ob-Gyn, Room 
3004, Loma Linda, Calif. 92354. Meetings, Jan. 
19, 1977. 


Rochester Academy of Medicine, Obstetrics and 
Gynecology Section. (1939) President, Henry 
Thiede. Secretary, Robert Tatelbaum, The Genesee 
Hospital, 224 Alexander, Rochester, N. Y. 14607. 
Meetings, quarterly. 


St. Louis Gynecological Society. (1922) President, Er- 
nest Fredrich. Secretary, Joe E. Belew, Room 100E, 
Ballas Medical Building, 777 Ballas, St. Louis, Mo. 

. 63122. Meetings, Feb., April, Oct., and Dec. 
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San Antonio Obstetrical and Gynecological Society. 
(1963) President, Rudi Aasbacher. Secretary, Wendell 
Schorlemer, 318 Medical Professional Bldg., San An- 
tonio, Texas 78212. Meetings, six times yearly, odd 
months. 


San Diego Gynecological Society. (1937) President, 
Lawrence Grove. Secretary, Katherine Carson, 7930 
Frost St., San Diego, Calif. 92123. Meetings, third 

: . Thursday, Jan., March, April, and May. 


San Francisco Gynecological Society. (1929) President, 
Gilbert Webb. Secretary-Treasurer, Roger W. Hoag, 
2915 Telegraph Avenue, Berkeley, Calif. 94705. 
Meetings, second Tuesday, each month, except Dec. 
of each academic year. 


Shufelt Society of Santa Clara County. (1947) Presi- 

e dent, Alan L. Lasnover. Secretary, Robert Floyd, Jr., 
Suite 108, 175 N. Jackson Ave., San Jose, Calif. 
95116. Meetings, third Thursday, Jan., March, EIE 
July, Sept., and Nov., 1977. 


Society for Gynecological Investigation. President, 
Kenneth Ryan. Secretary, Thomas H. Kirschbaum, 
Dept. of OB-GYN, Michigan State University, E. 
Lansing, Mich. 43824. Meeting, March 24-25, 1977. 


South Dakota Society of Obstetrics and Gynecology. 
(1952) President, Milton G. Mutch, Jr. Secretary, 
Thomas L. Looby, 1200 5. Euclid, Sioux Falls, S. D. 
57105. Meeting, annual. 


Suffolk County Obstetrical and Gynecological Socie- 
ty. President, Robert J. Kaplan. Secretary, William E. 
Tesauro, 750 Montauk Highway, West Islip, N. Y. 
11795. Meetings, second Wednesday, Sept., Nov., 
Feb., and May. 


Texas Association of Obstetricians and Gyne- 
cologists. (1931) President, Dennis M. Voulgaris. 
ere. Secretary, William H. Nash, Suite 304, 7711 Louis 
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Pasteur Drive, San Antonio, Texas 78229. Meet- 
ings, March 3-5, 1977. 


Toledo Society of Obstetricians and Gynecologists. 
President, Homer F. Schroeder. Secretary, Kalman 
Gold, 2743 W. Central, Toledo, Ohio 43606. Meet- 
ings, March 17 and May 19, 1977. 


Tri-Counties Obstetrical and Gynecological Society. 
(1959) President, Lowell McLellan. Secretary, Larry R. 
Moncur, 317 W. Pueblo St., Santa Barbara, Calif. 
95105. Meetings, bi-monthly. 


Utah Obstetrical and Gynecological Society. (1948) 
President, Paul F. Naisbitt. Secretary, Robert McMas- 
ter, 3905 Harrison Blvd., Ogden, Utah 84403. Meet- 
ings, every third month. 


Virginia Obstetrical and Gynecological Society. 
(1936) President, Garrett G. Gooch, III. Secretary, Lu- 
cien W. Roberts, P.O. Box 10, South Boston, Va. 
245992. Meetings, April 28 and May 1, 1977. 


Washington Gynecological Society. (1933) President, 
Morton Kaufman. Secretary, James M. Frawley, 3415 
Hamilton St., Hyattsville, Md. 20782. Meetings, Jan. 
12, March 9, and April 13, 1977. 


West Virginia Obstetrical and Gynecological Society. 
(1935) President, Robert P. Pulliam. Secretary, T. 
Keith Edwards, Bluefield Sanitarium, Bluefield, 
West Virginia 24701. Meeting, October 8-9, 1976. 


Wisconsin Society of Obstetrics and Gynecology. 
President, Wiliam J. O'Leary, Jr. Secretary, C. Weir 
Horswil, 2630 Amhurst Rd., Middleton, Wisc. 
53562. Meeting, early Sept., 1976 dates to be ar- 
ranged. 


Youngstown Society of Obstetricians and Gy- 
necologists. President, Jordan Dentscheff. Secre- 
tary. Milton J. Lenhart, 1005 Belmont Ave., 
Youngstown, Oh. 44504. Meetings, quarterly. 
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ITEMS 


Seminar on Management of the Pediatric 
Surgical Patient 


A seminar on Management of the Pediatric Surgical 
Patient, sponsored by the Department of Anesthesiol- 
ogy, University of Miami School of Medicine, will be 
held during a Caribbean cruise aboard the S/S Fred- 
erico C, March 5-15, 1977. For further information, 
contact Sonja Auxier, Department of Anesthesiology, 
University of Miami School of Medicine, P. O. Box 
520875, Biscayne Annex, Miami, Florida 33152. 


Toward the Competent Parent 

A conference on Toward the Competent Parent will 
be held February 21 and 22, 1977, at the Urban Life 
Center, Georgia State University, University Plaza, At- 
lanta, Georgia 30303. It is sponsored by the Georgia 


State University Urban Life Foundation and the De-. 


partment of Early Childhood Education. For further 
information, contact: Joseph H. Stevens, Jr., or Mari- 
lyn Mathews, Department of Early Childhood Educa- 
tion, Georgia State Universitv, University Plaza, At- 
lanta, Georgia 30303. 


Postgraduate Seminar in Diagnostic Ultrasound 


A Postgraduate Seminar in Diagnostic Ultrasound 
will be presented on May 14 and 15, 1977, at the Barbi- 
zon Plaza Hotel in New York City. The program will 
deal with the state of the art in diagnostic ultrasound 
with an emphasis on obstetrics and gynecology and the 
abdomen. Lectures will also be given on ultrasound 
and its application to the thyroid, cardiology, opthal- 
mology, and CAT scanning. The material should be of 
value to both physicians and practicing ultrasonog- 
raphers. The registration fee is $200 and Category 1 
credit is available. 

For further information, contact: Department of 
Nie, State University of New York, Downstate 
Medica 
York 11208. 


ter, 450 Clarkson Ave., Brooklyn, New 
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Sixth Seminar on Dynamic Telethermography 

The Sixth Seminar on Dynamic Telethermography 
will be held May 23-26, 1977, in Marseilles, France. 
The Seminar is organized by the.Club Francais de 
Telethermographie Clinique, and the chairman is Pr. 
J. M. Spitalier (Marseilles). Topics to be discussed in- 
clude: Thermographic Prognosis of Cancers, Ther- 
mographic Study of Thyroid, Peripheral and Cerebrab 
Vascular Pathology. Osteoarticular Pathology, Subclin- 
ical Breast Cancers, and Dynamic Telethermography 
in the World. Official languages are French and En- 
glish. For information and preregistration, contact: 
Club Francais de Telethermography, B. P. No. 179, 
F. 13275 Marseille, France (CEDEX 2). 


Twenty-first British Congress of Obstetrics 
and Gynaecology 


The Twentv-first British Congress of Obstetrics and 
Gynaecology will be held in Sheffield, Yorkshire, En- 
gland, from July 6 to 11, 1977. Application forms can be 
obtained from: The Organising Secretary, Twenty-first 
British Congress of Obstetrics and Gynaecology, Royal 
College of Obstetricians and Gynaecologists, 27 Sussex 
Place, Regent's Park, London NW] 4RG, England. 


Congress with International Participation 
on Trichomoniasis i 


The Chechoslovak Society for Gynaecology and 
Obstetrics, commissioned by the.Czechoslovak Medttā 
Society J. E. Purkyne, in cooperation with the Medical 
Faculty of Comenius University Bratislava, is organiz- 
ing the “Congress with International Participation on 
Trichomoniasis,” to be held in Bratislava from Sep- 
tember 6 to 8, 1977. Direct requests for information to: 
M. Valent, CSC., M.D., Secretary General of the Con- 
gress, Slovenska Lekarska Spolocnost, Bratislava, Mick- 
iewiczova 18/1, Czechoslovakia. 
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CO ed : It will not dry or macerate the skin, and is 
FOr ntinu a 3 easily removed with soap and water. . 
ni elje of post episiotomy DERMOPLAST is easy to apply—sprays from 


any angle. Available in three sizes, including 


disc rt, send her home convenient 3-oz. size that is especially de- 
from the spital with signed for self-administration by the patient. 


= — DERMOPLAST Aerosol Spray contains: 
DE RIVI P A Eh Benzocaine, w/w 4.5%; benzethonium 
chloride, w/w 0.1%; menthol, w/w 0.5%; 
-— oxyquinoline benzoate, w/w 1.295; and 
Aerosol methylparaben, w/w 2.0%. Inactive ingre- 
What DERMOPLAST starts doing to relieve dients, vegetable oils and propellant. Also 
postepisiotomy discomfort in the hospital, it ^ contains 1.9% isopropyl alcohol. 
can keep doing at home—to help make the — For additional indications, full directions 


new mother's first days with her baby as for use, and warnings, see label co 
enjoyable as they should be. DERMOPLAST on DERMOPLAST phai Spray pr 


permeates the suture line without affecting —— 
sutures, and relieves itching that accom- Ayerst. AYERST LABORATORIES d 
panies tissue regeneration and hair regrowth. New York, N.Y. 10017 75 
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Our Cu-7 insertion instrument has been completely 
redesigned and engineered to facilitate accurate fundal 
placement. Using the recommended procedure, Cu-7 
positioning can now be accomplished in just seconds, 
usually with minimal patient discomfort. 

The Cu-7 itself offers reliable, comfortable protection 
from pregnancy, rivaling “the pill” as a method of choice 
for nulliparous as well as multiparous women. 

Your Searle representative is eager to advise you of 
the correct steps required for simple insertion of the 


Cu-7. Please ask for ademonstration—and for Patient 
Logs and booklets. 
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intrauterine 
copper 


Cu-7 1 actual size contraceptive g - 





How five newly designed features make it 





1. New sterile sheath 2.New 
Helps maintain sterility during loading blue-winged 

* pracedure and cervical-stop setting. cervical stop 
A visual guide 
to aid in correct 
positioning of 
the "seven" in 
the uterus. 


Cu-7* (brand of intrauterine copper contraceptive) 

Description: The plastic component of the Cu-7 is composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render it radiopaque. Its 
shape approximates the number 7; it is substantially smaller than previously available 
intrauterine devices. 

Coiled around the vertical limb is 89 mg. of pure, virgin electrolytic copper wire pro- 
viding 200mm? of exposed copper surface area. A polypropylene retrieval thread is 
fastened to the free end of the vertical limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are 

sterile. 
Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is en- 
hanced by a minute quantity of copper released continuously from the copper coil into 
the uterine cavity. The exact mechanism by which metallic copper enhances the con- 
traceptive effect of an IUD has not been conclusively demonstrated. Various hypotheses 
have been advanced, the most common being that copper placed in the uterus interferes 
with enzymatic or other processes that regulate blastocyst implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm 
transport within the uterine environment. 

Indication: The Cu-7 is indicated for contraception. 
Contraindications: The presence of any of the following, at the time of insertion, con- 
stitutes o contraindication: pregnancy, abnormalities of the uterine cavity, acute pelvic 
inflammatory disease or a history of repeated pelvic inflammatory disease, postpartum 
endometritis or infected abortion in the past three months, endometrial disease such as 
hyperplasia or carcinoma and a known or suspected allergy to copper. 
Warnings: Recent reports suggest an increased incidence of septic abortion associated 
aag instances with septicemia, septic shock and death in patients becoming preg- 
nant with an IUD in place. In some cases, initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 in situ, the Cu-7 should be 
removed if the string is visible or, if removal proves to be or would be difficult, inter- 
ruption of the pregnancy should be considered and offered as an option. If the patient 
elects to maintain the pregnancy and the Cu-7 remains in situ, she should be warned of 
the suggested incidence of increased risk of sepsis and followed with close vigilance. 

The long-term effects on the offspring of the presence of copper in the uterus during 
pregnancy are unknown. 

Perforations of the uterus have occurred. In this case the device should be removed 
immediately. 

The use of microwave therapy in patients with metal prosthetics may cause heat 
injury to the surrounding tissue. Therefore, microwave therapy to the abdominal and 
sacral areas should not be used on patients wearing a Cu-7. 

Additional amounts of copper available to the body from the Cu-7 moy precipitate 
symptoms in women with undiagnosed Wilson's disease, the incidence of which is one 
in two hundred thousand. 

Precautions: A pelvic examination should be done. 

Sound the uterus prior to insertion and exercise care to avoid perforation. Do not use 
excessive force. The possibility of insertion in the presence of an existing undetermined 
pregnancy is reduced if insertion is performed shortly following o menstrual period. The 
Cu-7 should not be inserted post partum or post abortion until involution of the uterus 

has been completed. 

Occasional perforations of the uterus (.03%) have been reported, usually during 
insertion into patients less than two months post abortion or post partum. If penetration 
into abdominal cavity occurs, laparotomy should be performed and the device re- 
covered. Local inflammatory reaction with abscess formation is a possibility if a device 
is left in the abdomen. 

If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver 
function tests, appropriate diagnostic procedures should be initiated. 

The Cu-7 should be removed if pelvic infection which is unresponsive to treatment occurs. 

The device should be replaced every two years. There is no evidence of decreasing 
effectiveness with time before two years, but the contraceptive effectiveness of the Cu-7 
after two years has yet to be established. 


easier to use Cu" intrauterine copper contraceptive. 
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3. New 4. New welded 5. New thread- 
flexible rod tube-stop retaining clip 
Facilitates inser- Servesashandle When held to tube- 
tion of "seven" for withdrawing stop during pro- 
into virtually any the tube and cedure, facilitates 
normal uterine removal of insertion and makes 
cavity in seconds. instrument. tube-crimping virtu- 


ally impossible. 


I the retrieval thread cannot be visualized it may have retracted into the uterus or hove 
been broken off, or the Cu-7 may have been expelled. Localization usually may be made by 
feeling with a probe; if not, x-ray or sonography can be used. When the physician elects 
torecover a Cu-7 with the thread not visible, the removal instructions should be considered 

The patient should be told thot some light bleeding or cromps may occur during the 
first few days after insertion, but if these symptoms continue or are severe she should 
report to her physician. She should be instructed on how to inspect periodically to make 
certain that the thread still protrudes from the cervix and cautioned that there is no 
protection if the device has been expelled. She should also be cautioned not to pull on 
the thread and displace the Cu-7 and told to return in two years for its replacement. 

A report has appeared in the literature suggesting that o copper-induced urticarial 
allergic skin reaction developed in a woman wearing a copper IUD. If symptoms of such 
on allergic response occur the patient should be instructed to tell the consulting 
physician thot a copper-bearing device is being worn. 

Adverse Reactions: Perforation of the uterus has occurred. 

The incidence of spontaneous abortion, when conception occurs with intrauterine 
devices in situ, appears to be increased over that in unprotected women 

Insertion cramping, usually of no more than a few seconds duration, may occur; how- 
ever, some women may experience residual cramping for several hours or even days. 
Transient spotting or bleeding or prolongation of menstrual flow may occur in the first 
few cycles. Uncommonly, pelvic infection has been reported. Complete or partial expul- 
sion may sometimes occur, particularly in those patients with uteri measuring less than 
6.5 cm. by sounding. The following complaints have also been reported, although their 
relation to the Cu-7 has not been established: amenorrhea or delayed menses, back- 
aches, cervical erosion, cystic masses in pelvis, vaginitis, leg pain or soreness, weight 
loss or gain, nervousness, dyspareunia, and cystitis. 

Dosage and Administration: A single Cu-7 is to be inserted into the uterine cavity (see Pre- 
cautions section). The small diameter of the Cu-7 enables easy insertion into the nulliparous 
as well as the multiparous uterus. Present information indicates that the efficacy is retained 
for at least 24 months. Until accurate dato indicating a longer effective life become avail- 
able, the Cu-7 should be removed and a new one inserted on or before 24 months from the 
date of insertion. If partial expulsion occurs, removal is indicated, ond a new Cu-7 may 
be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding. 

How Supplied: Available in cartons of 6 and boxes of 30 sterile units (Cu-7 with an inserter) 
and sufficient patient identification cards. 





Clinical Studies: Different event rates have been recorded with the use of diffgsent intra- 
uterine contraceptive devices, inasmuch as these rates are usually deri om separate 
studies conducted by different investigators in several populație groups, they cannot 
be compared with precision. Furthermore, event rates tend to be lower as clinical ex- 
perience is expanded, possibly due to retention in the clinical study of those patients 
who accept the treatment regimen and did not discontinue due to adverse reactions or 
pregnancy. In clinical trials of the Cu-7 conducted by Searle Laboratories, use effec- 
tiveness was determined as follows for porous and nulliparous women, as tabulated by 
the life table method. (Rates are expressed as events per 100 women through 12 and 
24 months of use.) This experience encompasses 321,699 woman-months of use, including 
12 months for 9594 women and 24 months for 7599 








12 Months 24 Months 
Porous — Nulliparous Porous X Nulliparous 
Pregnancy 17 13 2.5 2.1 
Expulsion 55 77 6.5 87 
Medical Removal 9 6 127 15.3 182 
Continuation Rote 783 729 639 59 7 





Please see complete product labeling for insertion and removal techniques. 


Searle Laboratories 
SEARLE Division of G D Searle & Co 
Box 5110, Chicago, Illinois 60680 6B1-R1 
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may be implicated 

in a number of clinical situations, 

including... 

e Septic abortions 

e deep wounds 

e bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 

recommended prior to instituting roides are benign. But in infectious 

therapy with Chloromycetin situations they can be extremely 

(chloramphenicol). However, in virulent. 

some situations, it may be neces- | Fortunately, most bacteroides 

sary to administer Chloromycetin | infections are susceptible to 

before sensitivity tests have been Chloromycetin (chlorampheni- 

completed. col) therapy. Yet, all too often their drugs 
presence goes undetected. So contra 

Bacteroides are the most prevalent today, many authorities recommend But w 

microbial flora of man. They are early—and vigorous—treatment cated, 

anaerobic, aero-intolerant, non- with Chloromycetin when the phenic 

sporeforming, nonmotile, gram- clinical impression suggests thata conse 

negative bacilli. They most often Bacteroides infection is present. situati! 

appear in mixed infections, and are Chloromycetin must be used only withC 

highly opportunistic. Further, they in those serious infections for See ne 

are very difficult to culture. which less potentially dangerous inform 
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Prescribing information—Chloromycetin - 
(chloramphenicol) Sodium Succinate 
For intravenous administration 


WARNING 
Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. /t must not be used in the 
_ treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


_ CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 


TENDED FOR INTRAVENOUS USE ONLY. IT HAS 


. BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 


GIVEN INTRAMUSCULARLY. 


1, Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3, Patients started on intravenous chloramphenicol so- 
. dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 


caused by organisms susceptible to its antimicrobial 


effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 


testing is essential to determine its indicated use, but 


may be performed concurrently with therapy initiated 


. On clinical impression that one of the indicated condi- 


tions exists (see Indications section). 

Each gram (10 ml of a 1096 solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 


- thesis in intact cells and in cell-free systems. 


Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 


50 mg/kg/day, a dosage of 1 g every six hours for eight 


doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 68% to a 


. high of 99% over a three-day period. From 8% to 12% 


of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 


in the OY active free form. Despite the 


be performe 


small propoKion of unchanged drug excreted in the 
urine, the concegtration of free chloramphenicol is 
relatively high, amdunting to several hundred n 
in patients receiving divided doses of 50 mg/kg/day. 


. Small amounts of active drug are found in bile and 


feces, Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 


. in liver and kidney, and lowest concentrations are found 


in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 


.geal inflammation, appearing in concentrations about 
. half of those found in the blood. Measurable levels are 


also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 


across the placental barrier occurs with somewhat lower 
- concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
concurrently so that the drug may be 
discontinued as soon as possible if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 


. than another antibiotic when both are suggested by 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 
It is not recommended for the routine treatment of 
the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 
accordance with the concepts expressed above. 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
c) Rickettsia 
d) Lymphogranuloma-psittacosis aroup 
e) Various gram-negative bacteria causing bacte- 
fbi meningitis, or other serious gram-negative infec- 
ions 
f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*In the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse, 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
* carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia, 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 


= 


4. Hypersensitivity Reactions. 


adequate cerebrospinal fluid concentrations are 


- 


. 

Fever, macular and vesicular rashes, angioed®ma, 
urticaria, and anaphylaxis may occur. Herxheimer reac- , 
tions have occurred during therapy for typhoid fever. 
5. "Gray Syndrome" 

Toxic reactions including fatalities have occurredti in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 


as the gray syndrome. One case of gray syndrome ® 


has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
(2) progressive pallid cyanosis; 

(3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these, 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganims 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 


venous form because adequate blood levels are 


achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 1096 (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), picks when 

esired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 


as soon as possible. Children with impaired liver or kid- 


ney function may retain excessive amounts of the drug. ^U 


Newborn Infants 


. 2 
(See section titled Gray Syndrome under Affverse 


Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the bloode 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED 


NDC 0071-1089-10 (Steri-Vial&? No. 57) 
Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as gi- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg 
(1 g/10 ml). Available in packages of 10 vials. 


CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 
PD-JA-1280-2-P (2-75) r 


PARKE, DAVIS & COMPANY, Detroit, Michigang$8232 " 
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of chloramphenicol per milliliter - 
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Why make side 
effects part of your 
prescription... 


KOROMEX | EPEA ENEE 


JELLY 


X. 
CONTRACEPTIVE 


JELLY 


22 GRAMS (0.78 ; 


recommend safe 
and proven 
conception control 


Koromex products have been delivering effective spermicidal 
qualities for almost 50 years. They rarely have any contraindications. 
And, Koromex products are simple and comfortable to use. 
Both coil and arcing spring diaphragms are available. 


Write for starter packages. 


3z Holland-Rantos Co., Inc. 


A Division of Youngs Drug Products Corp. 
P. O. Box 5, Piscataway, N.J. 08854 
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significantly high | i | 


cures after one 


course of therapy 


high cure rates in the pregnant; 


the non-pregnant, women on antibiotic therapy, 


women previously treated with other 
antifungal agents 


negative cultures usually maintained 30 days 


or more post-therapy 
usually works in one course of therapy 


with a simple once-daily h.s. dosage for 14 days 


soothing, non-staining cream 
also may be used on external vulva 


TMonistat Cream may be used in the second and third trimesters. However, in the first trimester, 


it should be used only when the physician considers it essential to the patient's welfare. 
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MONISTAT- 


TRADEMARK 


IMICONAZOLE NITRATE 2% 
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Description MONISTAT (miconazole nitrate 2%) is a water-miscible, white cream 
containing as the active ingredient, 2% miconazole nitrate, 1-[2,4-Dichloro-B-(2,4- 
dichlorobenzyloxy) phenethyl} imidazole nitrate. 

Actions MONISTAT Cream exhibits fungicidal activity in vitro against species of the 
genus Candida The pharmacologic mode of action is unknown. 

Indications MONISTAT Cream is indicated for the local treatment of vulvovaginal 
candidiasis (moniliasis). 

As MONISTAT Cream is effective only for candidal vulvovaginitis, the diagnosis should 
be confirmed by KOH smears and/or cultures. Other pathogens commonly associated 
with vulvovaginitis (Trichomonas and Haemophilus vaginalis) should be ruled out by 
appropriate laboratory methods. 

MONISTATiseffective in both pregnant and non-pregnant women, as well os in women 
taking oral contraceptives. (See PRECAUTIONS.) 

Contraindication Patients known to be hypersensitive to this drug. 


Precautions General: Discontinue drug if sensitization or irritation is reported during 
use. Laboratory Tests: If there is a lack of response to MONISTAT, appropriate 
microbiological studies should be repeated to confirm the diagnosis and rule out other 
pathogens. Pregnancy: MONISTAT Cream was used in 209 pregnant patients. 
Follow-up reports now available in 117 of these patients reveol no adverse effects or 


complications attributable to MONISTAT therapy in infants born to these women. 
Since MONISTAT Cream isabsorbed in small amounts from the human vagina, it should 
be used inthe first trimester of pregnancy only when the physician considers it essential 
to the welfare of the patient. 

Adverse Reactions Thirty-nine (7.4%) of the 528 patients treated with MONISTAT 
reported complaints during therapy that were possibly drug-related. Most complaints 
were reported during the first week of therapy. Vulvovaginal burning, itching or irritation 
occurred in 6.6%, while other complaints such as vagina! burning, pelvic cramps, hives, 
skin rash and headache occurred rarely (each less than 0.2% patient incidence). The 
therapy-related dropout rate was 0.9%, 

Dosage and Administration One applicatorful is administered intravagi- 
nally once daily at bedtime for 14 days. Course of therapy may be repeated after other 
pathogens have been ruled out by appropriate smears and cultures. X 
Supplied MONISTAT Cream is available in 3 oz. (85 g) tubes with Ortho* Measured 
Dose Applicator. 

MONISTAT (Miconazole Nitrate 2%) is a development of Ortho Pharmaceutical 
Corporation and Janssen Pharmaceutica, Belgium. * TRADEMARK © OPC 1976 
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Orth} Ortho Pharmaceutical Corporation, Raritan, New Jersey 08869 , 
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A BIGGER, BETTER SILASTIC? CYSTOCATH . 
12F SUPRAPUBIC DRAINAGE SYSTEM. - 


HERE'S HOW IT WORKS AND WHY. 


Since it is 12F, the new Cystocath 
has better flow rates and is much less 
likely to block. 

The trocar point is pyramidal to 
. avoid coring and provide easier pene- 
tration. The catheter and body seal 
are of flexible SILASTIC? silicone 
rubber which is essentially nonre- 
active with tissue and body fluid. 


Because insertion is suprapubic, there are no 
repeated catheterizations. There is less risk of 
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urinary tract infection, and less 
patient discomfort. The patient voids 
spontaneously, earlier, has more mo- 
bility and requires less nursing time.' 

The reduced risk of UTI, alone, 
merits your serious consideration. For 
complete data on the SILASTIC® 
Cystocath in both 8F and 12F size, ask 
your Dow Corning representative. Or 


write us here at Dow Corning Medical Products, 
Dept. 76-707, Midland, Michigan 48640. . 


DOW CORNING ie 
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are multiple 


You can dependon AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 


"Indications: Based on a review of AVC by the National Academy 
of Sciences- National Research Council and/or other information, 
FDA has classified the indications as follows: 

Probably" effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

‘Possibly’ effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 


Final classification of the less-than-effective indications requires 
further investigation. 








Contraindications: Known sensitivity to sulfonamides. 

Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or ! suppository 
intravaginally once or twice daily. 


Supplied: Cream—4 ounce tube with applicator. 


Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 


Cincinnati, Ohio 45215 4-6744 (6049) 


The treatment is singular 





Cream (aminacrine hydrochloride 0.2%, 

sulfanilamide 15.0%, allantoin 2.0%) 

Suppositories (aminacrine hydrochloride 5 3 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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effectively and gently 


Suitable for general use in obstetrics! 

Effective laxation was obtained in 324 (96%) of 

336 pregnant women treated with SENOKOT 
laxatives, as reported in seven published studies, 
with virtual freedom from side effects at proper 
dosage levels. 


Gentle stimulation of peristalsis 

Virtually colon-specific, SENOKOT Tablets/ 
Granules provide overnight laxation through gentle 
neuroperistaltic stimulation of the motor plexus of 
Auerbach, not by irritation of bowel mucosa. 
SENOKOT laxatives may be administered with 
milk and antacids. 

Pregnant patients may be started on half the initial 
recommended dosage of SENOKOT Tablets/ 
Granules, with gradual adjustment to the optimal 
maintenance dose for regular and comfortable 
evacuation. 


References: 1. Burgess, D. E.: Constipation in Obstetrics, in Manage- 
ment of Constipation, edited by Sir Francis Avery Jones and Edmund 
W. Godding, Oxford, Blackwell Scientific Publications, 1972, p. 179. * 
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How much estrogen 
does it really take 
to control nature ? 


A lot less than everyone once thought. Just a few years 
ago, a 50-mcg dosage was considered low. Today, there's 
an effective combination oral contraceptive containing 
only 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 4076 reduction in the dose of estrogen, 
efficacy of Loestrin 1.5/30 is considered comparable to 
that of combination oral contraceptives containing 
higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing 
larger doses of estrogen. With continued use, however, 
the frequency decreases. 

And if youre concerned about your patients intake of 
estrogen over an extended period of time, Loestrin 1.5/30 
contains only 30 mcg of ethinyl estradiol, so patient 
exposure to estrogen is minimized. 


LOESTRIN 15/30 


(1.5 mg norethindrone acetate and 
: mcg ethinyl estradiol tablets, USP) 


a 30-mceg alternative to 
higher estrogen 


PARKE- DAVIS 


See next page for prescribing information. . 


LOESTRIN* 1.5/30 


X (norethindrone acetate and ethinyl estradiol 
- tablets, USP) 

_ Available in 21 and 28 day dosage regimens 
- Each green tablet contains: 


-- norethindrone acetate.................. 1.5 mg 
Gelhinyl estradiol... ..........eieo nee 30 mcg 
- Each brown tablet contains 75 mg ferrous fuma- 
. rate, USP. 


Brief Summary of Prescribing Information 


» SPECIAL NOTE 
. Oral contraceptives have been marketed in the 
. United States since 1960. Reported pregnancy 


rates vary from product to product. The effective- 
ness of the sequential products appears to be 


somewhat lower than that of the combination 


products. Both types provide almost completely 


. effective contraception. 


ee 


P 


The dropout rate for medical reasons, as ob- 
.. served in the clinical trials that were conducted 
- with Loestrin 1.5/30, appears to be the same as 
- that observed with higher dose combination prod- 
- ucts. The dropout rate due to irregular bleeding 
. was somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
` cal reasons attributable to the drug. 

An increased risk of thromboembolic disease 


- associated with the use of hormonal contracep- 


k 


-tives has now been shown in studies conducted in 


— both Great Britain and the United States. Other 


m 


risks, such as those of elevated blood pressure, 


liver disease and reduced tolerance to carbo- 
hydrates, have not been quantitated with preci- 
sion. 

Long term administration of both natural and 


Es synthetic estrogens in subprimate animal species 
-in multiples of the human dose increases the fre- 


quency for some animal carcinomas. These data 


. cannot be transposed directly to man. The possi- 
-ble carcinogenicity due to the estrogens can 
neither be affirmed nor refuted at this time. Close 


Clinical surveillance of all women taking oral con- 
traceptives must be continued. 
. INDICATION 
— Loestrin 1.5/30 is indicated for the control of con- 
. ception. 
J CONTRAINDICATIONS 

1. Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, or a past history of these condi- 


. tions. 


2. Markedly impaired liver function. 
- 3. Known or suspected carcinoma of the breast. 
 4.Known or suspected estrogen dependent 


- neoplasia. 


5. Undiagnosed abnormal genital bleeding. 
6. Pregnancy. 


—. WARNINGS 


1. The physician should be alert to the earliest 


- manifestations of thrombotic disorders (thrombo- 
. phlebitis, cerebrovascular disorders, pulmonary 
. embolism, and retinal thrombosis). Should any of 


these occur or be suspected, the drug should be 


. discontinued immediately. 


Retrospective studies of morbidity and mor- 


- tality in Great Britain and studies of morbidity in 
- the United States have shown a statistically sig- 


nificant association between thrombophlebitis, 
pulmonary embolism, and cerebral thrombosis 


- and embolism and the use of oral contraceptives. 


There have been three principal studies in 


- Britain'-3 leading to this conclusion, and one* in 
- this country. The estimate of the relative risk of 


E 


thromboembolism in the study by Vessey and 
Doll? was about sevenfold while Sartwell and 
associates in the United States found a relative 
risk of 4.4, meaning that the users are several 
times as likely to undergo thromboembolic dis- 


ease without evident cause as nonusers. The 


American study also indicated that the risk did not 
"persist after discontinuation of administration, 


and that it was not enhanced by long continued 


- administration. The American study was not 
` designed to evaluate a difference between prod- 
. ucts. However, the study suggested that there 
~ might be an increased risk of thromboembolic 

disease in users of sequential products. The risk 


cannot be quantitated, and further studies to con- 
firm this finding are desirable. 
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2. Discontinue medication pending examination 
if there is sudden partial or complete loss of vision 
or if there is a sudden onset of proptosis, diplopia 
or migraine. If examination reveals papilledema or 
retinal vascular lesions, medication should be 
withdrawn. 

3. Since the safety of Loestrin 1.5/30 in pregnan- 
cy has not been demonstrated, it is recommended 
that for any patient who has missed two consecu- 
tive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule 
the possibility of pregnancy should be considered 
at.the time of the first missed period. 

4. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of 
mothers receiving these drugs. The long range 
effect to the nursing infant cannot be determined 
at this time. 


PRECAUTIONS 

1. The pretreatment and periodic physical ex- 
aminations should include special reference to 
breasts and pelvic organs, including Papani- 
colaou smear, since estrogens have been known 
to produce tumors, some of them malignant, in five 
species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with Loestrin 1.5/30. 
Therefore, if such tests are abnormal in a patient 
taking Loestrin 1.5/30, it is recommended that 
they be repeated after the drug has been with- 
drawn for two months. 

3. Under the influence of estrogen-progestogen 
preparations, pre-existing uterine fibromyomata 
may increase in size. 

4.Because these agents may cause some 
degree of fluid retention, conditions which might 
be influenced by this factor, such as epilepsy, 
migraine, asthma, cardiac or renal dysfunction, re- 
quire careful observation. 

5. An alteration in menstrual patterns in many 
patients is likely to be induced by using Loestrin 
1.5/30. The amount and duration of flow and cycle 
length may be variable. Because of these irregular 
bleeding patterns, it is important that the physi- 
cian take this into consideration when attempting 
to determine if persistent bleeding is from organic 
causes. 

6. Patients with a history of psychic depression 
should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious 
degree. 

7. Any possible influence of prolonged Loestrin 
1.5/30 therapy on pituitary, ovarian, adrenal, 
hepatic or uterine function awaits further study. 

8. A decrease in glucose tolerance has been ob- 
served in a significant percentage of patients on 
oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic pa- 
tients should be carefully observed while receiv- 
ing Loestrin 1.5/30 therapy. 

9. The age of the patient constitutes no absolute 
limiting factor, although treatment with Loestrin 
1.5/30 may mask the onset of the climacteric. 

10. The pathologist should be advised of 
Loestrin 1.5/30 therapy when relevant specimens 
are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following administration 
of contraceptive steroids. 


ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING 
ORAL CONTRACEPTIVES 
A statistically significant association has been 
demonstrated between use of oral contraceptives 
and the following serious adverse reactions: 
Thrombophlebitis/Pulmonary embolism/Cerebral 
thrombosis 

Although available evidence is suggestive of an 
association, such a relationship has been neither 
confirmed nor refuted for the following serious ad- 
verse reactions: 

Neuro-ocular lesions, eg, retinal thrombosis and 
optic neuritis 

The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
Nausea Change in weight 
Vomiting (increase or 
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Gastrointestinal decrease) ` 


symptoms (such as Changes in cervical. ° 
abdominal cramps erosion and 


cervical secretions 
Suppression of 


and bloating) 
Breakthrough bleeding 


Spotting lactation when 
Change in menstrual given immediately 
flow post-partum 


Cholestatic jaundice 

Migraine 

Rash (Allergic) 

Rise in blood pressure 
in susceptible 


Amenorrhea during 
and after treatment 
Edema 
Chloasma or melasma 
Breast changes: ten- 
derness, enlarge- individuals 
ment and secretion Menta! depression 
Although the following adverse reactions have 
been reported in users of oral contraceptives, an 
association has been neither confirmed nore 
refuted: 


Anovulation post Dizziness 
treatment Fatigue 
Premenstrual-like Backache 

syndrome Hirsutism 


Loss of scalp hair 
Erythema multiforme 
Erythema nodosum 


Changes in libido 
Changes in appetite 
Cystitis-like syndrome 
Headache Hemorrhagic eruption 
Nervousness Itching 

The following laboratory results may be altered . 
by the use of oral contraceptives: 

Hepatic function: increased sulfobromo- 
phthalein retention and other tests 

Coagulation tests: increase in prothrombin, 
Factors VII, VIII, IX and X 

Thyroid function: increase in PBI, and butanol 
extractable protein bound iodine and decrease in 
T? uptake values 

Metyrapone test 

Pregnanediol determination 
DOSAGE AND ADMINISTRATION 
Special Notes on Administration 
Menstruation usually begins two or three days, but 
may begin as late as the fourth or fifth day, after 
the brown tablets have been started. Because of 
the relatively low estrogenic content, Loestrin 
1.5/30 is not a good cyclic regulator. There are pa- 
tients whose inherent hormone balance will re- 
quire larger amounts of estrogen to achieve cyclic 
regularity than that contained in Loestrin 1.5/30. 
These patients experience altered bleeding pat- 
terns, which do not conform to treatment sched- 
ules, while taking the green Loestrin 1.5/30 
tablets. However, it is important that patients 
adhere to the dosage schedule regardless of 
when bleeding cccurs. 

The occurrence of altered bleeding is highest in 
Cycle 1. The majority of patients will have seven 
days or less of total bleeding during the 28-day 
cycle (including both withdrawal bleeding and" 
breakthrough bleeding and spotting). Should ir- 
regular bleeding occur, patients should be 
reassured and instructed to continue taking the 
tablets as directed. If by the third cycle the irregu- 
lar patterns are unacceptable, consideration 
should be given to changing the medication to a 
product with higher estrogen content 
(Norlestrin-1 mg or Norlestrin-2.5 mg). The physi- 
cian should be alert to the fact that the irregular 
bleeding patterns could mask bleeding from 
organic causes, and appropriate diagnostic 
measures should be taken if the bleeding persists 
or continues after changing to a higher estrogen- 
content product. SG 
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This section reports opinion on the handling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 
eight to twenty typed pages, including illustrations, tables, and figures which clarify 
the author’s management. References are limited to sixteen citations. Mail to 
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A two-year experience with the Falope : 
ring sterilization procedure 


IN BAE YOON, M.D. 
THEODORE M. KING, M.D., Pnu.D. 
TIM H. PARMLEY, M.D. 


= CT e ee 


Baltimore, Maryland 


The use of cautery laparoscopic sterilization procedures has two major disadvantages: (1) E 
occasional inadvertent thermal injury to organ structures other than the Fallopian tube" * 
and (2) the inability to limit the injury to the Fallopian tube in a manner that might 
allow subsequent reconstructive surgery. In an effort to avoid the use of thermal energy to 
. effect female sterilization, the Falope ring laparoscope was developed.” From October, 
1973, through September, 1975, 4,390 sterilization procedures were completed 
employing this approach; 902 cases have been completed at the Woman's Clinic of the 
Johns Hopkins Hospital, 1,741 cases were completed by gynecologists in various cities in 
the United States, and 1,747 procedures were completed by physicians in various 
locations throughout the world sponsored by the International Fertility Research Program. 
(AM. J. OBSTET. GYNECOL. 127: 109, 1977.) 


THE PRESENT report documents the pregnancies and the Johns Hopkins Hospital. The overseas results will 
complications associated with this sterilization proce- be reported separately. 
dure in the cases completed in the United States and at 
Results 
From the Department of Gynecology and Obstetrics, The The surgical technique and the associated equip- 


Johns Hopkins University School of Medicine. 


Supported in part by the United States Agency for 

International Development, Grant No. AID/CSD-2956. 
Reprint requests: Dr. In Bae Yoon, Department of Sr. db $ 
Gynecology and Obstetrics, Johns Hopkins University the time of the sterilization procedure and who 
School of Medicine, Baltimore, Maryland 21205. presumably had a Falope ring applied to both tubes. 


ment have been previously described.?? 
Pregnancies. To date there has been only one preg- 
nancy reported in an individual not pregnant at 
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Table I. Follow-up of 902 patients sterilized by the Falope ring procedure 





Follow-up 
visits ( mo.) 
0 186 

l 716 l 716 0 

3 372 2 744 0 

6 295 3 885 0 

12 212 6 1,272 0 

24 _ 5 12 36 0) 

902 3,839 0 


No. of Months Woman Pregnancy Pregnancy 
cases followed months reason unknown reason known 
0 0 0 





Explanation of pregnancy 


4 3 luteal phase pregnancies, | ectopic 
pregnancy 

l l only left tube banded, opposite tube 
unapproachable because of adhesions 

2 l one tube unbanded, other tube had 


two Falope-rings; 1 left tuboperi- 
toneal fistula, right tube patent 


NIO © 





The 902 cases completed at the Woman’s Clinic en- 
compass 3,839 woman months of follow-up, as may be 
noted in Table I. 

There have been seven pregnancies in this popula- 
tion. The location of the Falope rings have been de- 
termined in all of these cases. There have been four 
luteal phase pregnancies, three intrauterine, and one 
ectopic identified within a few weeks of the sterilization 
procedure. The ectopic pregnancy was a tubal gesta- 
tion distal to the applied ring and was presumed to 
be present at the time of operative procedure. Two 
pregnancies were identified in the second and third 
poststerilization month in individuals in which only one 
Fallopian tube had been banded. In one case the other 
tube was unapproachable because of associated adhe- 
sions and in the second case, two rings were found 
applied to one tube with the opposite tube intact. 

The remaining case probably represents a method 
failure. In this instance an intrauterine pregnancy 
occurred 6 months after the Falope rings were 
presumably applied to both tubes. The patient’s sub- 
sequently elected to have a hysterectomy and the 
uterus with attached Fallopian tubes was examined in 
detail. Measurements and morphology of the removed 
fetus indicated that it was in the fifth week of develop- 
ment, this pregnancy clearly began after the date of the 
surgical procedure. Following excision, a Rubin’s can- 
nula was inserted into the cervix and methylene blue 
was injected. Dye was noted to flow freely onto the 
serosal surface of the left tube at the location of the 
applied ring, suggesting a tuboperitoneal fistula at this 
site. No dye progressed beyond this point into the dis- 
tal portion of the left tube and no dye could be 
identified in the right tube. Both falope rings appeared 
to be just beneath the peritoneal surface and only 
applied to the anterior surface of the tubes; they did 
not appear to contain a complete loop of tube. 

The segment of tube at the site where the bands had 


been placed was submitted for serial sectioning at 10 


. . . . e. 
micron intervals. This demonstrated a tuboperitoneal 


fistula between the lumen of the proximal segment of 
the left Fallopian tube and the peritoneal surface (Fig. 
1). The orifice of the fistula was at the site where dye 
had been seen to emerge from the tube onto the 
peritoneal surface. The right tube was somewhat 
kinked in its course but it was entirely patent with no 
constriction of its lumen at any point (Fig. 2). Only a 
small portion of the mesosalpinx was included in the 
lumen of the ring (Fig. 3). Asa result of these histologic 
findings, it would appear that on the right side the 
Falope ring had only been applied to the mesosalpinx 
immediately adjacent to the Fallopian tube, while on 
the left side only one wall of the Fallopian tube had 
been included and this resulted in necrosis of that sur- 
face of the tube resulting in a fistula and incomplete 
obstruction. The Falope rings were submitted for 
structural analysis and no significant abnormalities 
were detected. 

In the 1,741 cases completed elsewhere in the United 
States, there have been two luteal phase pregnancies 
and two pregnancies as a result of inappropriate appli- 
cation of the Falope ring. In one case the Falope ring 
was applied to a mesosalpinx and in the other the 
Falope ring was applied to a utero-ovarian ligament. 

Complications. There have been no life-threatening 
complications. The two most common complications in 
the Johns Hopkins series and in the series of the other 
American investigators have been tubal transections 
with attendant bleeding and the occurrence of lower 
abdominal pain in the first 24 to 48 hours post- 
operatively, as may be noted in Table II. 

Tubal transection occurred in 2.5 per cent of the 
Johns Hopkins cases. This complication was managed 
in 17 instances by application of Falope rings to the 
severed ends of the tubes and by cautery of the lacer- 
ated tubes in six cases. This complication appears to 
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Fig. 1. The proximal segment of the left Fallopian tube is seen 
on the right. In other sections it was shown to be continuous 
with the papillary fronds of tubal epithelium seen at the top 
(arrow). Although adhesions appear to cover these fronds at 
this point, no intact tubal wall separated them from the 
peritoneal cavity and dye had previously been seen to flow 
freely onto the peritoneal surface at this point. The distal 
segment of the Fallopian tube is dilated in the lower left. 


Table II. Complications observed in patients 


sterilized by the Falope ring procedure 











E M. 
series 


(1,741 cases) 


Vis: 
series 


(902 cases) 


Complications 
Tubal transections 23 UA 30 1.8 
Postoperative pain 35 3.9 8 0.4 
Ring dropped in 8 0.9 4 0.2 

peritoneal cavity 
Intestinal application of 2 0.2 0 0.0 
Falope ring 
Infections 2 0.2 0 0.0 
Mesosalpinx hematomas 2 0.2 3 0.2 





be related to attempts to apply the Falope ring too 
closely to the uterotubal junction or to Fallopian tubes 
thickened as a result of recent or past salpingitis. 

Lower abdominal pain was encountered in 3.9 per 
cent of the cases in the Hopkins series. The very low 
report of significant postoperative pain in the cases 
completed by the participating gynecologists is unex- 
plained. This complaint was managed by administering 
oral analgesics. It is viewed that this pain is related to 
strangulation of the segment of tube that is encom- 
passed by the Falope ring. 

There have been instances in which the Falope rings 
were inadvertently discharged into the peritoneal cav- 
ity. The rings are composed of dimethylpolysiloxane 
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Fig. 2. The proximal segment of the right tube is seen on the 
right and the distal segment on the left. In the plane of this 
section there appears to be a lack of continuity between the 
two segments seen in the middle but in other sections they 
were clearly continuous at this point. 





Fig. 3. When deeper cuts were taken in this block of tissue and 
after almost the whole thickness of the right tube had been 
traversed, a small portion of the mesosalpinx was seen to be 
included in the Falope ring. The location of the artifactually 
removed ring is seen in the middle. 


with 5 per cent barium sulfate and do not incite a 
peritoneal reaction if left in place. Those that have 
been easily located and retrieved were removed. 

One uncommon, but potentially serious incident was 
noted in the Hopkins series. In two instances, Falope 
rings were applied to the antimesenteric wall of the 
small intestine; fortunately this mistake was identified 
at the time of surgery. One patient was subjected to a 
laparotomy; in the other instance the laparoscope for- 
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ceps were employed for removal of the Falope ring. No 
subsequent bowel complications resulted. 


Comment 


The Falope ring laparoscopic sterilization procedure 
has been demonstrated to effectively achieve female 
sterilization. Luteal phase pregnancies and the failure 
to place the band on both Fallopian tubes appear to be 
the principal reasons for subsequent pregnancy. In one 
of our cases a pregnancy apparently occurred as the 
result of placement of the rings on only the superficial 
surfaces of the tubes. On one side this resulted in a 
tuboperitoneal fistula and on the other side it did not 
appear to compromise the lumen of the tube to any 
substantial degree. It would appear therefore that 
an important point of tequnique is the formation of 
a well-developed knuckle of tube, without tension, 
around which to place the band. Comparative studies 
of this approach to female sterilization with that of 
laparoscopic cautery procedures have been under- 
taken by the International Fertility Research Program. 

The 2 year experience with this laparoscopic sterili- 
zation procedure has demonstrated the following per- 
tinent points: 

l. Patients should utilize effective contraceptive 
measures up to completion of the operative procedure. 

2. Upon entry into the pelvic cavity, a complete in- 
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spection of the pelvic organs should be undertaken to 
determine with accuracy the location of the Fallopian 
tubes. Fallopian tube identification is best achieved by 
observing the fimbria of each tube. One should dem- 
onstrate the absence of acute or chronic salpingitis. 

3. The Fallopian tube should be picked up 3 cm. 
from the uterotubal junction. The laparoscope forceps 
should be utilized to pick up the entire segment of the 
Fallopian tube without grasping very much mesosal- 
pinx. A sufficient knuckle of Fallopian tube should be 
pulled into the instrument so that after the band has 
been placed it clearly contains two complete lumens of 
the tube. 

4. As the Fallopian tube is drawn into the inner cyl- 
inder of the Falope ring laparoscope, the instrument 
should be moved toward the mesosalpinx in order to 
minimize tension on the tube and avoid transection. 

5. A significant percentage of these patients will re- 
quire oral analgesic agents for | to 2 days following the 
operative procedure. 

In recent weeks, two patients have presented with a 
request for reversal of their sterilization. These pa- 
tients have undergone laparotomy and have had 
reanastomosis procedures completed without diffi- 
culty. Patency was present at the 6 week follow-up 
examination. 
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Decision regarding hysterectomy 


R. CLAY BURCHELL, M,D. 


Hartford, Connecticut 


INDICATIONS FOR hysterectomy are of intense con- 
cern to women, gynecologists, and others involved in 
health care at the present time. There appears to be 
considerable confusion about when this operation is 
indicated. Five patient histories illustrate some of the 
problems in making a decision. 

The first patient had several suspicious cytology 
smears and mild focal dysplasia on cone biopsy. She 
was upset by the smears, had completed her family, 
and did not want to take any chances on having cancer 
develop in the future. She also did not want to worry 
about having more abnormal smears. A hysterectomy 
was performed with her whole-hearted consent. 

The second patient had menopausal bleeding. A 
dilatation and curettage showed cystic hyperplasia of 
the endometrium. She was obese, had mild diabetes, 
and a family history of endometrial carcinoma. A 
"prophylactic" hysterectomy was performed with her 
enthusiastic support. 

The third patient had pelvic inflammatory disease 
severe enough to indicate an operation. Removal of 
uterus, Fallopian tubes, and ovaries was indicated, but 
she did not want a hysterectomy under any circum- 
stances. The uterus was left because she thought it was 
necessary for sexual function. 

. The fourth patient was single, in her mid-thirties, 
and had one living child. She had an abnormal cytology 
smear showing malignant cells and rather extensive 
carcinoma in situ with granular extension on cone 
biopsy. Her only child was 7 years old and she was not 
planning to have another, but did want to preserve her 
child-bearing capability, if possible. In view of the 
rather extensive cervical lesion, the physician felt there 
was a strong indication for hysterectomy and told her 
so; she agreed but now is tremendously upset. In 
retrospect, she wished she could have waited 6 months; 
she has read extensively the current lay and medical 
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literature on the operation and has become depressed. 
She was referred for psychiatric follow-up. 

A fifth patient had a vaginal hysterectomy for 
"sterilization." She was 25 years old, married, with two 
children, and had no symptoms. She wanted a hys- 
terectomy and since she was Catholic did not want to 
sign sterilization papers. Her physician supported her 
decision. 

These histories emphasize the physicians’ dilemma. 
By traditional gynecologic standards, the first, second, 
and fifth patients should not have had hysterectomies 
since mild cervical dysplasia and cystic hyperplasia of 
the endometrium are not usually considered adequate 
indications for removal of the uterus. Also "elective 
hysterectomy" has not been an approved operation for 
sterilization. However, all three patients were satisfied 
with their care and would have been displeased with a 
traditional approach. 

The third and fourth patients both had classical 
indications for hysterectomy. One did not have the 
operation and was satisfied; the other had an indicated 
hysterectomy and suffered a severe reaction. A few 
years ago, the treatment of all five patients would have 
been decided by the physician on the basis of 
traditional gynecologic thinking. Are we now entering 
a time when the patient decides her own treatment? If 
so, is not the physician abrogating his responsibility? If 
the physician does what he truly thinks is indicated and 
the patient agrees reluctantly, will he be subsequently 
liable under the concept of informed consent if the 
patient finds that another doctor would have done 
something different? 

The current dilemma has been a long time in the 
making. It is caused by the convergence of several 
factors. Separately, each would be significant; together, 
they create an explosive situation that demands thor- 
ough understanding if good medical care is to be 
preserved. So far, this situation is more or less specific 
to this one gynecologic operation, but it could envelop 
other specialties of medicine. Whether or not a model 
for the future can be developed with respect to indica- 
tion for hysterectomy may have tremendous sig- 
nificance. 
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The factors are: (1) a transition from anatomic to 
functional indications for hysterectomy; (2) acceptance 
by medicine and society of elective sterilization and 
abortion; (3) significant increase in knowledge among 
women about their own health care; (4) the incorpora- 
tion of informed consent into clinical practice; (5) 
requirements for strict peer review of medical practice; 
and (6) the legal permission for a patient to review her 
hospital record. 

The first factor, an approach to hysterectomy based 
on function rather than pathologic anatomy, is the 
most important. It has two very important consequenc- 
es: since ability to function must be determined by 
patient as well as physician, it makes her a true partner 
in the decision regarding hysterectomy. Since desire 
and perception of function are subjective, resulting 
indications for hysterectomy should be flexible rather 
than absolute to correlate with the patient's feelings 
about function. 

Why this transition occurred, what has happened, 
and how the physician and patient are affected will be 
considered in detail after the other four factors are 
considered. 

The second factor, societal and medical acceptance 
of sterilization and abortion, affects both woman and 
physician. From the woman's point of view, it has 
strengthened the concept that she should be a partner 
in medical decisions. If sterilization and abortion are 
performed on the basis of her control over her own 
body, it naturally follows that she should have author- 
ity in making other decisions affecting her body. 

Another important facet is that the thrust for sterili- 
zation and abortion on an elective basis came from 
women themselves. Women felt they should control 
reproductive function, fought for this concept, and 
succeeded in overturning the idea that sterilization and 
abortion should be available only for medical indica- 
tions. It is only natural that the success of this struggle 
would encourage them to look at other aspects of 
medical practice. Hysterectomy is a logical operation to 
consider next since it has emotional as well as medical 
ramifications. 

Physicians have been affected by what appears to be 
a breakdown in the structure of operative indications. 
When surgery was indicated only by rigid medical 
indications, the decision was clearly based on medical 
knowledge and facts. When patients' feelings came into 
play, as with sterilization and abortion, the traditional 
decision-making process was modified. This has made 
gynecologists less sure of the classical indications for 
hysterectomy. 

Recently women have acquired significant knowl- 
edge about their own health care. This is particularly 
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true in the area of reproduction. Numerous articles 
and a number of books have been written expressly for 
the purpose of helping women to make decisions 
regarding their own medical care. This material in turn 
has sparked an interest to probe further. One patient 
went to a medical school library and read more than 30 
articles on endometriosis before having an operation. 
Physicians certainly must take this third factor into 
consideration when they are discussing medical care 
with a patient. 

The fourth factor, the incorporation of informed 
consent into medical practice, has created much confu- 
sion. Obviously, patients should know about and un- 
derstand any operation they are going to have. Thus, 
informed consent is desirable in theory, but poses 
several problems in actual practice. 

Currently, most gynecologists interpret it to mean 
that a patient should know why she is having the 
operation and something about the complications. Un- 
fortunately, patients have very divergent feelings about 
what they want to know about operations. There is 
really an entire spectrum; at one end are those women 
who want to understand the medical facts leading to 
the decision in detail and at the other end are those 
who want to place the entire responsibility upon the 
doctor and have any operation he says is necessary. 
Ideally, each patient should be informed according to 
her desires. Insuring legal informed consent may force 
some patients to consider aspects of their case they 
would rather not think about. 

Complications are another problem. Traditionally, 
physicians have worried about complications and it has 
been felt that patients should be relieved of this burden 
as much as possible. Many patients find that a thorough 
discussion of possible complications prior to operation 
is upsetting. Yet, if a rare complication arises that has 
not been discussed, legal jeopardy may be present 
simply because it was not discussed. All questions 
should be answered, but many physicians feel that 
informed consent forces them to give information 
whether or not it is in her best interest or his best 
judgment. 

The fifth factor, current peer review requirements, 
is important because of the sixth factor, permission for 
patients to review hospital records. Peer review re- 
quirements are simply enforcing what has been good 
medical practice of years: a record that explained in 
logical sequence what was being done and why it was 
being done in medical language. So far, this is desir- 
able. 

There is also theoretical protection in having pa- 
tients allowed to review their records, but problems 
arise because medical language may be required on 
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charts that is not understandable to patients. A chart 
must satisfy medical review and at the same time be 
understood by the patient. Moreoever, there are in- 
stances when in my opinion it is not desirable for 
patients to know all that is on the medical chart. Two 
examples will illustrate. 

A patient who has completed her family may be 
considering sterilization and be found to have car- 
cinoma in situ. Obviously, a hysterectomy is indicated. 
It may be in the physician’s best judgment to tell her in 
perspective about the cervical lesion, but not use the 
words carcinoma in situ because many patients hear 
only the word “carcinoma” and ignore “in situ.” In 
perspective, carcinoma in situ is worlds apart from 
carcinoma of the cervix. Factor five, however, makes 
him write carcinoma in situ on the chart and factor six 
really forces him to use this term to the patient. 

Another example might be a patient with carcinoma 
of the cervix treated by radical hysterectomy and node 
dissection. Suppose all the nodes were involved with 
tumor. In the past, the physician would have told the 
family and, possibly, the patient, that there was some 
spread, but would not have specifically spelled out a 
hopeless prognosis unless the patient asked to know in 
detail. If this patient reviewed her own pathology 
record and asked what it meant, she might inadver- 
tently ask for information that in retrospect she really 
did not want. The physician may have great difficulty 
in exercising his best judgment in assessing how much 
each individual patient would like to know. As with 
informed consent, there is a spectrum and ideally each 
patient would learn what she wanted. 

Although the interaction of all six factors is impor- 
tant in understanding the current controversy covering 
hysterectomy, the first factor is the most important. In 
‘essence, it provides a medical basis for the other five. 
As a result, it is crucial to have a complete understand- 
ing of how the functional approach to hysterectomy is 
utilized and what it means to both doctor and patient. 

Three possible functions of the uterus must be 
considered in using a functional approach: reproduc- 
tive, menstrual, and sexual. Reproductive function is 
the most obvious. Patients may want more children or 
in some instances, they do not necessarily want another 
child but they want the potential to reproduce. Either 
desire should be considered under reproductive func- 
tion. 

The uterus also has a menstrual function. This may 
not be a consideration because many women look upon 
cyclic bleeding as something negative rather than posi- 
tive. However, menstruation provides evidence of an 
intact endocrine system and for some women is evi- 
dence of their femininity or womanliness. For these 
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patients absence of this evidence may cause emotional 
difficulties. 

The uterus has both direct and indirect sexual func- 
tions that necessitate consideration. The direct func- 
tion involves uterine contractions during orgasm. Indi- 
rect functions involve feeling less feminine after hys- 
terectomy, losing the capacity to reproduce, concern 
about intangible sexual difficulties, or changes in the 
attitude of a sexual partner. Prior to hysterectomy, the 
patient should consider the importance of each of 
these particular aspects as far as she and her partner 
are concerned. 

Application of the functional approach depends 
upon the physician’s knowledge of what the patient 
wants and how badly she wants it. In obtaining this 
knowledge from a specific patient, it is important to 
determine what she thinks and feels rather than 
whether or not her belief has a scientific basis. 

The best decision in a functional approach arises 
from the interaction between the patient’s wants and 
the physician’s knowledge of gynecology. Each one 
should be considered separately before there is any 
attempt at resolution of conflicting viewpoints; the 
patient tells the doctor what she desires in the way of 
function and he tells her what is indicated from a 
medical point of view. Subsequently, any conflicts be- 
tween functional desires and medical indications must 
be resolved. In case of a conflict, the strength of her 
desires is balanced against the strength of the 
gynecologic indication. The final decision would 
usually be determined by which one was stronger. The 
whole concept breaks down if the patient does not 
clearly express her wishes and these are not acknowl- 
edged. Many patients are embarrassed to express their 
wishes and find it very difficult to state their desires in a 
quantitative sense. This is a serious problem in utilizing 
a functional approach. Skill is required on the 
gynecologist's part to make sure he understands. It is 
obvious that the functional approach necessitates indi- 
vidualized treatment for each patient and really makes 
her a partner in planning her own care. Increased 
knowledge, wisdom, and sensitivity are required from 
physicians. 

The functional approach to hysterectomy has been 
slowly evolving over the past half century. Increased 
medical knowledge, greater operative safety, and 
changing patient expectations have each been impor- 
tant factors in this evolution. Fifty years ago, there was 
more pathologic than physiologic knowledge. Normal 
anatomy was known cadaver dissection, 
pathologic anatomy was known from autopsy, and it 
was natural that early surgical procedures should at- 
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Little was known about physiologic function so this 
aspect was not considered in making operative deci- 
sions. Hence, uterine tumors were removed, re- 
troverted uteri were suspended, and hysterectomy was 
attempted only as a last resort. 

Operative death was also important. Intra-abdom- 
inal operations were so dangerous that an oper- 
ation was considered successful if the lesion was re- 
moved without actually killing the patient. Virtually the 
only operations performed were those thought to be 
life-saving. With improvement in operative safety, per- 
spective changed from whether or not a patient would 
survive to a consideration of the choice of several 
different procedures. Greater knowledge of function 
and safety allowed a choice of several operations and 
patients’ expectations began to be important. The 
functional approach really evolved as a result of medi- 
cal progress. 

The main difference between an anatomic and a 
functional approach to pelvic surgery lies in the think- 
ing used to make the decision. This is confusing, because 


two women may have the same operation as a result of 
entirely different thought processes. The treatment of 


uterine myomas over the last 60 years illustrates the 
change in gynecologic thinking. 

In 1911, Kelly’ recommended myomectomy in 
younger and hysterectomy in older women if an opera- 
tion was necessary. Choice of operation was correlated 
with age rather than desire for more children. Thirty 
years later, in 1940, Curtis? shifted emphasis slightly 
and recommended myomectomy during the child- 


bearing period. It was noted that preservation of 


function by myomectomy was more dangerous than 
hysterectomy. In 1961, Brewer? recommended hys- 
terectomy unless further child-bearing is desired. This 
example, from three leading texts of various periods, 
illustrates the transistion from an indication based on 
age alone to one based on function. No longer does the 
physician have a specific list of indications for hysterec- 
tomy upon which to base his decisions. It is a question 
of balancing function against pathology. 

A confusing aspect, with respect to the past, is that 
there are two situations when the course of action will 
be opposite to that previously taken with an anatomic 
approach. In the first, a patient may have a fairly 
strong indication for hysterectomy (extensive car- 
cinoma in situ with family completed) and yet because 
of sexual or bleeding function wants to retain her 
uterus and be followed with cytology smears after cone 
biopsy. Potentially this is a difficult situation for the 
gynecologist; a hysterectomy is necessary, but un- 
wanted. The clinician may be fearful and angry that 
the patient will not do what is medically indicated. As 


January 15, 1977 


Am. J. Obstet. Gynecol. . 


she is told more about why the operation is necessary, 
she may worry and become angry because she needs a 
procedure she does not want. There is a potential 
problem in this instance with informed consent and 
perhaps chart review by the patient. 

In the second situation, a patient may have a weak 
indication for hysterectomy such as mild cervical 
dysplasia and yet want the operation so that she will not 
have to worry about carcinoma. This is also a difficult 
situation for the gynecologist; a hysterectomy is un- 
necessary, but wanted. There will be no problem with 
informed consent or the patient reviewing her chart, 
but there may be problems with peer review and 
acceptance of the procedure by colleagues, govern- 
ment, and third-party payers. 

These concepts correlate with the histories pre- 
sented. The first patient had a weak medical indica- 
tion for hysterectomy, no functional contraindication, 
and did not want to worry about subsequent smears. 
There was a balance in favor of hysterectomy. Essen- 
tially, the same thing was true with the second patient. 

The third patient had a moderate indication for 
hysterectomy, but a stronger functional contraindica- 
tion. There was a balance against hysterectomy. The 
personal reasons against were stronger than the medi- 
cal reasons for removal of the uterus. The result 
depended upon an understanding of how strongly the 
patient felt, the quantitative component. r 

This aspect failed with the fourth patient; perhaps, 
because she did not realize how strongly she felt except 
in retrospect or was not able to express the strength of 
her feelings. She did not express her feelings and both 
physician and patient were in favor of hysterectomy 
before the operation. Now, she feels it was a mistake. 
Understanding and agreement on the strength of 
feelings is imperative! 

The fifth patient illustrates the physician's dilemma 
when an indicated operation conflicts with medical 
regulations. In this case hospital regulations required a 
specific request for any sterilization operation whether 
hysterectomy or tubal ligation. The patient was 
satished with her care, but the physician was criticized 
by the Tissue Review Committee. 

So far, indications for hysterectomy have been em- 
phasized. Functional contraindications are just as im- 
portant and necessitate additional knowledge and for- 
titude on the part of the physician. In many instances, 
it will be simpler and safer to remove a uterus than to 
preserve it for reproductive function. Nevertheless, 
this is the other side of the coin to removal with a weak 
indication and no contraindication. Physicians adopt- 
ing the functional approach must be surgically facile 
with cystectomy, myomectomy, internal iliac artery 
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ligation, and uterine reconstruction. If the uterus is 
salvageable, it should not be removed because the 
operator is not familar with an indicated surgical 
procedure. 

Many physicians, particularly those who have not 
considered the concept in detail, may feel a functional 
approach to hysterectomy is too permissive. It seems 
there is little restraint if a patient can come in for a visit, 
request a hysterectomy, and subsequently, have the 
operation. Critical review, however, shows that this is 
not the case. In actual practice, the anatomic approach 
has been more permissive than the functional one. 
Carcinoma in situ is a good example. Hysterectomy is 
indicated for this lesion with an anatomic approach. 
On a functional basis, a cone biopsy for treatment may 
*be indicated depending upon the extent of the lesion 
and her wishes. The functional approach is much more 
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precise in requiring that the patient understand all 
options; considering the reproductive, bleeding, and 
sexual function of her uterus and the physician's 
advice. Other factors such as informed consent, peer 
review, and inspection of the chart insure that he is 
accountable for having done all these things prior to 
operation. The functional approach is anything but 
permissive at the present time! 

Classically, medicine has been concerned about un- 
necessary hysterectomies. From many points of view 
society is still concerned about unnecessary surgical 
procedures. However, evidence is increasing that 
women are not as concerned about unnecessary hys- 
terectomies as defined by others as they are about 
unwanted hysterectomies as defined by themselves. The 
gynecologist is caught in the middle with pressure from 
patients on one side and society on the other. 
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A new steerable fiberoptic hysteroscope particularly useful in visualizing the tubal ostia 
has been evaluated in 61 extirpated uteri. The efficacy and safety of this hysteroscope 
were shown. The feasibility of deploying occlusive devices into the intramural portion of 
the tubes with the steerable hysteroscope was demonstrated. Whether these devices or 
modifications thereof will prove to be superior to other currently tested methods of 
occlusion, e.g., caustics, plastics, or cautery under in vivo conditions, remains to be 
established. The steerability of the hysteroscope has advantage irrespective of the method to 
achieve transcervical tubal occlusion as it allows coaxial alignment of the delivery 
channel and the tubal ostium. (AM. J. OBSTET. GYNECOL. 127: 118, 1977.) 
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With these points in mind, a fiberoptic hysteroscope 
has been developed at the IIT Research Institute with a 
flexible distal tip that permits direct viewing of the 
tubal ostia.! The instrument used as described herein is 
an improved version which is sealed so it can be totally 
immersed in liquids without damage to the optics or 
steering mechanism. The instrument is so designed 
that chemicals, probes, and occlusive devices can be 
delivered directly into the tubal ostia. Its efficacy and 
safety have been confirmed in baboons.’ The present 
communication describes the evaluation of the II TRI 
hysteroscope on surgically extirpated human uteri. 
The instrument was used to view the tubal ostia and to 
implant different designs of occlusive devices into the 
interstitial portion of the Fallopian tubes. As such, 

*these studies, along with the baboon studies such as 
previously described, represent intermediate steps 
when using device technology prior to human clinical 
studies. 


Materials and methods 


Sixty-one extirpated human uteri were obtained 
immediately upon removal and examined within 1 
hour of surgery. The initial 13 specimens (Group I) 
were used in feasibility studies. The other 48 uteri 
(Group II) were used for detailed evaluations and are 
described below. 

The age of the Group II patients varied from 22 to 
69 years, with a mean of 38 years. The average gravid- 
ity was 4, with a range from 0 to 13. The parity of the 
patients was as follows: four of parity 0; three of parity 
1; 10 of parity 2; 14 of parity 3; five of parity 4; and 12 
of parity five or more. The indications for hysterec- 
tomy were: 14, pelvic relaxation; 12, menometror- 
rhagia; nine, fibroids; six, dysplasia or cancer in situ of 
the cervix; three, multiparity; and four, other reasons. 
The operative procedures performed on these patients 
were: 23, vaginal hysterectomy; 14, vaginal hysterec- 
tomy and repair; eight, D & C and vaginal hysterec- 
tomy; and three, abdominal hysterectomy. 

Forty-five of the Group II patients were in the 
child-bearing period and three were 3 to 27 years 
postmenopausal. The menstrual records of the 45 
uteri, as obtained by questioning each patient, were 
correlated with histologic dating of the endometria. 
The uteri were classified as (1) early proliferative 
first to seventh day), nine uteri; (2) late proliferative 
(eighth to fifteenth day), six uteri; (3) early secretory 
(sixteenth-twenty third day), 12 uteri; or (4) late se- 
cretory (final days of the menstrual cycle), 12 uteri. 
Three patients were menstruating at the time of hys- 
terectomy. Cystic glandular hyperplasia was noted in 
the other three uteri. 
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Fig. 1. Schematic representation of a uterotubal blocking de- 
vice and its application. A, Flexible tubal occlusive device. (a) 
Threaded retention member used to retain device onto deliv- 
ery wire, (b) flexible metallic stiffening core, (c) metallic reten- 
tion anchor, and (d) medical grade silicone rubber device 
body. B, Uterine section showing occlusive devices in 
uterotubal junctions. (a) Flexible tubal occlusive device, (b) 
oviduct, (c) uterine fundus, (d) external cervical os, and (e) 
vagina. (From Brueschke, E. E., et al.: A steerable hystero- 
scope and mechanical tubal occlusive devices, in Advances in 
Female Sterilization Techniques, New York, 1976, Harper & 
Row, Publishers.) 


The technical aspects of the IITRI hysteroscope 
used in this study have been reported elsewhere." ? 
The most important feature of this hysteroscope is its 
steerability, accomplished by utilizing an imaging fiber- 
optic bundle instead of rigid lenses as is the case with 
the rigid hysteroscopes. The distal tip of the hyster- 
scope is flexible, so that it can be moved transversely 
across an arc of 180* without moving the entire instru- 
ment. The outer diameter of the hysteroscope is 8.5 
mm. It includes a channel for surgical procedures 
(probing, biopsy, cauterization, or deployment of de- 
vices) as well as two channels for flow of fluid media to 
distend and rinse the uterus. The rate of fluid inflow 
and outflow is easily controlled by two push buttons 
located on the handle. All the attachments for these 
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Fig. 2. Type 1 and type 2 flexible tubal occlusive devices. 
Above, Type | occlusive device. (a) Device retention projec- 
tions molded into device, and (5) insert retains occlusive de- 
vice onto delivery wire. Lower, Type 2 occlusive device. (In- 
sert) Device molded with transparent medical grade silicone 
rubber to show construction and components. (a) Metallic re- 
tention anchor, (b) flexible metallic stiffening core, and (c) 
threaded retention member used to retain device onto deliv- 
ery wire. 


channels are connected to the base of the handle out of 
the way of the operator. To ensure adequate flushing 
of the uterine cavity, the hysteroscope is passed 
through a cervical seal cup which is kept in fluid-tight 
contact with the cervix by the application of negative 
pressure. Three different sizes (24, 27, and 33 mm.) of 
cervical cups were developed to fit cervices of different 
sizes." * The adequacy of these is being evaluated. 
Mechanical blocking devices were developed for re- 
versible implantation into the uterotubal junctions 
(Figs. 1 and 2). Essentially, two types were employed in 
this study. The first type (Type 1) consists entirely of 
soft silicone rubber. Only partial success was obtained 
in implanting this device, however, since it "buckled" 
occasionally when being introduced into the uterotubal 
junctions. When this occurred, the device presented 
itself in a "backward" position, that is, the tip of the 
occlusive device would be facing or pointing into the 
uterine cavity rather than toward the fimbriated end of 
the Fallopian tube. A second type (Type 2) was there- 
fore constructed that consists of the same basic all soft 
silicone rubber but additionally integrates a flexible 
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metallic stiffening core. Both device types, irrespective 
of construction or material, were conical in shape with 
variations occurring in over-all length and diameter at 
the base of the cone. Based on information obtained 
from gauging the uterotubal junctions of extirpated 
uteri, three sizes of the devices were developed: (1) 
small, 1.0 cm. long by 1.8 mm. diameter; (2) medium, 
1.1 cm. long by 2 mm. diameter; and (3) large, 1.2 cm. 
long by 2.2 mm. diameter. 

To retain the Type | device into the uterotubal junc- 
tion, it was constructed with molded-in projections, 
that allowed easy entry of the device into the interstitial 
area but were to prevent its expulsion unless done de- 
liberately by the physician. Unfortunately, the device 
material (medical-grade silicone rubber) lacks suf- 


ficient firmness in the length used to provide by it-¢ 


self adequate interstitial retention. Thus metallic re- 
tention anchors were integrated into the reinforced 
Type 2 device. The anchor consists of three equally 
spaced legs which are centrally attached to one another 
and which are bent to prevent device expulsion. 

Each extirpated uterus was inspected for gross 
pathology and its length, fundal width, and cervical 
diameter were measured. The cervix was dilated to a 
No. 9 Hegar dilator. The proper size cervical seal cup 
was placed on the cervix and negative pressure was 
applied. The hysteroscope was then introduced 
through the cervical seal cup and advanced until its 
distal tip just passed the internal os. The inflow chan- 
nels of the hysteroscope were connected to a bottle of 
physiologic saline positioned approximately 50 to 60 
cm. above the uterus, resulting in adequate distention 
for viewing. The saline was circulated until the outgo- 
ing fluid became clear. The tip of the hysteroscope was 
subsequently advanced under vision, the interior of the 
uterine cavity inspected, and the tubal ostia were iden- 
fied, Any difficulty or failure to identify one of both 
ostia was noted. In most experiments, an attempt was 
made to implant occlusive devices. The device was 
screwed to a special delivery wire? threaded through 
the biopsy channel of the hysteroscope and advanced 
under vision. The hysteroscope was steered until the 
tip was in line with the ostium. The delivery wire was 
advanced cautiously until the device negotiated the in- 
terstitial portion of the Fallopian tube. The device was 
deployed by rotating the delivery cable counter- 
clockwise. The delivery wire was withdrawn, another 
occlusive device put on the wire, and the procedure 
repeated on the other side. On completion, the fluid 
was drained through the outflow channel on the hys- 
teroscope, the instruments removed and the cervical 
seal cup disengaged. 

To assess the success of implantation, the uterus was 





Fig 3. Various human uterotubal junction configurations and occlusive device implantation. 4-D, 
Human uterotubal junctions as observed through the ITRI steerable hysteroscope. E-F, Human 
uterotubal junction with occlusive device. (a) Threaded retention member molded into device, and 


(b) proximal end of occlusive device. 
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sectioned and both cornual portions of the uterus as 


well as the tubes were dissected. Observations were 
made of the position of the device in relation to the 
interstitial portion of the tube, the depth of the device, 
and, when properly implanted, the amount of force 
needed to extract it. 


Results 


Visualization of tubal ostia. Combining the results 
from the Group I and II patients, 99 of the 122 ostia 
were positively identified, i.e., 81.2 per cent. Experi- 
ence helped to improve results. During the first part of 
the program, the failure rate was 34.8 per cent; during 
the second part it dropped to 9.2 per cent. The ostia 
were oval in shape, and they appeared often as a de- 
pression (Fig. 3). In a few instances there were over- 
hanging pieces of endometrium, especially when the 
endometrium was thick, as in the late secretory phase. 
In nine of the uteri, it was possible to identify only one 
tubal ostium. The presence of excessive amounts of 
loose tissue was the main cause, but in five of the cases 
the distortion of the uterine cavity by fibroids was also 
contributory. Neither one of the tubal ostia could be 
visualized in seven uteri. Failure was thought to be due 
to the presence of fibroids distorting the cavity in one 
case, and the small size of the uterus in another case. In 
the other five cases, fluid circulation was insufficient to 
wash off loose fragments of endometrium, blood, 
and/or mucus, hindering the visibility. 

In 39 Group II patients whose menstrual dates were 
known, a correlation of the success rate of visualizing 
the ostia and the phase of the menstrual cycle was 
made. The success rates in the early and late prolifera- 
tive, and the early and late secretory phases were virtu- 
ally identical, respectively, 15/18 or 83.3 per cent, 
11112 or 91.7 per cent, 21/24 or 87.5 per cent, and 
91/24 or 87.5 per cent. The effect of parity on the ease 
of visualization of the tubal ostia was also assessed by 
dividing the patients into two groups. Again, no differ- 
ence was present in the ability to visualize the tubal 
ostia in the 17 uteri from patients of lower parity (0 to 
2) (success rate: 82.4 per cent) as compared to the 31 
uteri from patients with higher parity (three or more) 
(success rate: 83.9 per cent). 

The presence of fibroids significantly impaired the 
visibility of tubal ostia. Of the nine uteri with fibroids, 
no tubal ostia could be identified in one, and only one 


ostium in another five. This indicates a success rate of 


61.1 per cent for such uteri. 


Implantation of occlusive devices. Development of 


devices was attempted in 90 of the 99 ostia visualized in 
both Groups I and II uteri. Successful implantation 
meant that the device was located entirely in the inter- 
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stitial portion of the tube so that its base was not visible 
from the uterine cavity, and that the device could not 
be removed except if moderate traction was applied. 
Successful implantation thus defined was achieved in 
53 instances. 

Malfunctioning of the delivery system resulted in the 
failure of seven attempts. In three instances the wire 
could not be advanced deep enough into the interstitial 
portion of the tube and therefore resulted in poor re- 
tention of the device. In the other four instances the 
device fell off the tip of the delivery wire in the cornual 
portion of the uterine cavity. These mechanical dif- 
ficulties occurred in the early development stage and 
were subsequently corrected. 

In eight instances, where the Type I occlusive device 
was used, the device reversed its position as alluded to 
in Material and methods. This led to the introduction 
of a wound metallic core in the base of the silicone 
rubber devices to strengthen them and prevent this 
complication. 

Penetration of the tubal wall by deployed devices oc- 
curred in five of the earlier cases. Failure of larger- 
sized devices to follow the tortuous course of the inter- 
stitial portion of the tube appeared to the cause. 
Smaller-sized devices were subsequently used, the 
shape of the devices was changed to a more uniform 
taper, and the forwarding force of the delivery system 
was reduced. With these modifications, the devices fol- 
lowed the course of the tube. 

Inability to obtain proper alignment of the hystero- 
scope tip and the axis of the tubal lumen resulted in 
deployment of devices in the cornual portion of the 
uterine cavity instead of into the intramural portion of 
the tube. This was the case in the remaining 17 failures. 
The correct alignment is of greatest importance in 
these studies and it is clear that without steerability, 
many additional failures would have been encoun- 
tered. 

The rates of successful implantation of devices in 
relation to the phase of the menstrual cycle and to par- 
ity in the Group II cases where such was attempted 
were as follows: (1) phase of cycle: proliferative phase, 
11/24 or 45.8 per cent, and secretory phase, 22/58 or 
57.9%; (2) parity: para 2 or less, 11/24 or 58.3 per cent, 
and para 3 or more, 24/47 or 51 per cent. Distinct 
differences do not appear to be present although more 
extensive studies will be required before a definitive 
statement can be made. 

Although the number of implantation failures was 
quite high during initial states of the study, the success 
rate greatly increased with continued improvement in 
the design of the devices and delivery system and on 
gaining experience in the implantation technique. In 
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the first 70 attempts, only 37 were successful, i.e., 52.9 
per cent. In the last 20 attempts, 16 were successful, 
i.e., 80 per cent, a marked improvement. 


Comment 


In the last few years an increasing number of centers 
are reporting the use of hysteroscopy both for diag- 
nosis of intrauterine conditions, and intrauterine 
operative procedures (for review see Lindemann?). 
Tubal catheterization through hysteroscopy would 
allow direct recording of tubal motility as well as collec- 
tion of tubal secretions for various physiologic studies. 
To date, no preclinical trials involving extirpated 
human uteri have been reported. Additionally, all 
other investigators have been using “rigid” hystero- 
scopes with the exception of Newell,’ whose steerable 
hysteroscope was unsatisfactory for clinical use. These 
investigators reported successful visualization of tubal 
ostia, but there is no mention in these reports of the 
number of failures. An exception is a recent study by 
Cohen and Dmowski? These authors were able to 
identify tubal ostia in 18 out of 34 patients (53 per 
cent). Our success rate of 90.8 per cent during the 
second year of study compares very favorably with this, 
although we realize results will probably vary between 
in vivo and our extirpated uteri studies. Some authors 
reported better visualization in the early postmenstrual 
phase. This was not evident in our experiments using 
extirpated uteri and may be related to the use of extir- 
pated specimens. The success rate was similar in all 
phases of the menstrual cycle. We also were unable to 
find significant relationships between parity and ease 
of visualization. This is different from the experience 
of Cohen and Dmowski,? who stated that the proce- 
dure is technically easier to perform in a multiparous 
patient. 

In our experiments, physiologic saline was used as 
the rinsing medium. The cervical seal cup prevents 
leakage of the fluid from the uterus through the cervi- 
cal canal. The buttons of the handle of the hystero- 
scope make it easy to effect rapid and complete circula- 
tion of the rinsing medium. Compared to dextran, 
saline is simpler to use, allows more rapid circulation, 
and does not require extra effort in cleaning the hys- 
teroscope. Since some of the rinsing fluid may reach 
the peritoneal cavity through the Fallopian tubes, the 
use of a physiologic solution (saline) seems to be an 
added advantage. 

Rubin" was the first to suggest the use of carbon 
dioxide to distend the uterine cavity for hysteroscopy. 
Lindemann” has revived interest in this technique and 
it is used extensively by several investigators. However, 
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the danger of gas embolism should large amounts of 
carbon dioxide gain access to the blood stream is hin- 
dering the acceptance of this method in the United 
States. 

lranscervical occlusion of the tubes has been the 
goal of many groups of investigators using a multitude 
of different techniques including caustic chemicals, 
plastics, tissue adhesives, or cautery. Attempts to find a 
suitable chemical agent or a tissue adhesive that will 
cause permanent tubal occlusion without causing other 
undesirable side effects have been unsuccessful so far. 
If such a compound is discovered, the accurate delivery 
of this agent, through the use of the steerable hvs- 
teroscope to the tubal ostia could assure\much better 
results. 

Electrocautery of the tubal ostia under hysteroscopac 
control is being clinically attempted by different 
groups.’ Neuwirth and his associates? reported that of 
44 patients followed for 3 months, 84 per cent had 
bilateral tubal obstruction. The authors noted that the 
failure rate was 39 per cent when there was difficulty in 
identifying the ostia or inability to properly place the 
electrode into the tubes. Presumably, the results might 
have been better if a steerable hysteroscope had been 
used to direct the electroprobe. 

The steerable hysteroscope is particularly suited for 
this method because it permits the operator to achieve 
the best possible alignment of the tip of the hystero- 
scope with the tubal ostia. The feasibility of deployment 
of devices by the steerable hysteroscope has been dem- 
onstrated through the present study and, although ini- 
tially some failures occurred, the failure rate markedly 
dropped as experience was gained. Several pene- 
trations which did occur were halted by redesign of the 
tubal occlusive devices and delivery system, and this 
should not be a problem. It should be noted that the 
occlusion of the tubal ostia by the devices has the po- 
tential for reversibility in that the devices may be re- 
moved at a later date using the hysteroscope. The ef- 
fects of long-term blockage of the uterotubal junctions 
on the physiology of the female genital tract and its 
functions, as well as the pathologic changes that may be 
induced by such devices, have been studied in baboons? 
as part of studies to be done before implantations in 
human subjects are done. 

In conclusion, the ITTRI steerable hysteroscope ap- 
pears to have potential as a useful instrument for a 
multitude of transcervical sterilization procedures. 
Uterotubal occlusive devices are particularly applica- 
ble, however, and it would seem that the goal of achiev- * 
ing a simple, safe office procedure for transcervical 
tubal occlusion may be achieved in the future. 
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Gonadal karyotyping in women with and 


without ovarian activity 


E. KEMMANN, M.D. 
G. GENTILE, M.D. 
A. DOUGLAS, M.D. 
J. R. JONES, M.D. 


Brooklyn, New York 


Results of gonadal karyotyping on 26 patients with cyclic or acyclic ovarian activity and 
hypogonadotropic or hypergonadotropic hypogonadism are presented. Gonadal culture 


growth, with the exception of tissue from polycystic ovaries, was usually successful. With 


one exception, leukocytic and gonadal karyotypes were concordant. Normal ovarian 
function did not appear to be limited to ovaries of the 46,XX karyotype. (Am. J. 


OBSTET: GYNECOL. 127: 126, 1977.) 


LEUKOCYTIC CHROMOSOMAL karyotyping has been 
shown to be a valuable procedure in the evaluation of 
certain patients with absent or abnormal gonadal func- 
tion. However, since it has been shown that a karyotype 
may vary from tissue to tissue or even within a tissue 
itself,’ a normal leukocytic karyotype may not reflect 
the chromosomal state of the gonad. 

Studies suggest that chromosomal abnormalities 
of the gonads may exist beyond those found in pa- 
tients with Turner’s syndrome and its variants. Fang 
and co-workers? reported on a gradual loss of the 
X-chromosome in aging ovaries. Givens and co- 
workers? have suggested a relation between certain 
types of polycystic ovaries (Pco) and X-chromosome- 
related abnormalities. Naujoks* reported on a patient 
with cervical carcinoma and an abnormal ovarian 
karyotype. 

Therefore, in order to enlarge the base of known 
gonadal karyotypes, the present report is presented 
with the results of gonadal karyotyping in various 
women with and without gonadal activity. 


Patients 


Twenty-six patients underwent laparoscopy or lap- 
arotomy and had ovarian biopsies removed for 
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histologic and chromosomal analysis as part of an en- 
docrinologic or infertility work-up. The data are sum- 
marized in Table I. Based on the presence or absence 
of ovarian activity, these patients could be separated 
into four groups. 

Group | consisted of three patients with normal ova- 
rian activity. Normal ovarian activity was determined 
by the presence of regular menses and biphasic basal 
body temperatures, significant changes in sequential 
plasma progesterone concentrations, or appropriate 
secretory transformation of the endometrium. 

Group 2 consisted of nine patients with ovarian es- 
trogenic activity as evidenced by clinical estrogeniza- 
tion, elevated plasma or urinary estrogen levels, and a 
bleeding response to exogenous progesterone but no 
signs of regular spontaneous ovulatory activity. No ad- 
renal dysfunction, as determined by urinary ketogenic 
or ketosteroid excretion or plasma cortisol concentra- 
tions, was detectable in these patients. All of these pa- 
tients had diagnoses of polycystic ovary syndrome on 
the basis of histologic examination of the ovarian biop- 
sies. In addition, all patients in this group showed vary- 
ing degrees of hirsutism. 

Group 3 was composed of three patients with absent 
ovarian function as determined by low plasma go- 
nadotropin and estrogen levels (hvpogonadotropic 
hypogonadism). Progesterone administration did not 
result in uterine withdrawal bleeding. The patient with 
anosmia (J. S.) has been reported in detail.? 

Group 4 consisted of 11 patients with no evidence of 
ovarian activity who had markedly elevated gonado- 
tropins (hypergonadotropic hypogonadism). Two of 
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Table I. Patient data 
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Leukocytic 
Symptom karyotype Diagnosis 
Group 1: Cyclic ovarian activity 
4. C. 3) 1-0-0-1 Infertility 46,XX Endometriosis 
V. M. 32 0-0-0-0 Infertility 46,XX Uterine leiomyomas 
S. J. 16 0-0-0-0 Short stature 45,X “Turner’s syndrome" 
° with ovaries 
Group 2: Ovarian activity without ovulation 
M. E. 26 0-0-0-0 Hirsutism 46,XX Polycystic ovary syndrome 
b. 28 0-0-0-0 Infertility 46,XX Polycystic ovary syndrome 
B. W. 15 0-0-0-0 Hirsutism 46,XX Polycystic ovary syndrome 
C. S. 34 0-0-0-0 Infertility 46,XX Polycystic ovary syndrome 
yer 19 0-0-0-0 Infertility 46,XX Polycystic ovary syndrome 
S. S. 2] 0-0-0-0 Secondary 46,XX Polycystic ovary syndrome 
amenorrhea 
. S. M. 23 0-0-0-0 Infertility 46,XX Polycystic ovary syndrome 
AT c WU: 20 0-0-0-0 Secondary 46,XX Polycystic ovary syndrome 
amenorrhea 
M. R. 27 0-0-0-0 Infertility 46,XX Polycystic ovary syndrome 
Group 3: Hypogonadotropic hypogonadism 
C. A. 22 0-0-0-0 Primary 46,XX Hypothalamic suppression 
amenorrhea 
EVA, 26 0-0-0-0 Secondary 46,XX Hypothalamic suppression 
amenorrhea i 
KS. 19 0-0-0-0 Primary 46,XX Olfactogenital dysplasia F 
amenorrhea X 
Group 4: Hypergonadotropic hypogonadism 2 
C. H. 23 0-0-0-0 Primary 46,XX Pure gonadal dysgenesis T 
amenorrhea ! 
B. Z. 20 0-0-0-0 Primary 46,XX Pure gonadal dysgenesis l 
amenorrhea j 
D. M. 32 1-0-0-1 Secondary 46,XX Premature menopause | 
amenorrhea - : 
G. G. 39 1-0-0-1 Secondary 46,XX Premature menopause | 
amenorrhea | 
L. S. 33 0-0-0-0 Secondary 46,XX Premature menopause | 
amenorrhea : 
L. R. 27 2-0-0-2 Secondary 46,XX Premature menopause 
amenorrhea (cyclophosphamide) | 
M. T. 29 0-0-0-0 Secondary 46,XX Premature menopause “ 
amenorrhea (cyclophosphamide) 
T wae E, 2] 0-0-0-0 Primary 45,X Turner's syndrome ; 
amenorrhea i 
C. C; 31 0-0-0-0 Primary 45,X Turner’s syndrome 
amenorrhea 
C. M. 23 0-0-0-0 Secondary 46,XX/45,X Turner’s syndrome 
amenorrhea mosaicism t 
LE. 26 0-0-0-0 Secondary 46,XX/45,X Turner's syndrome fi 
amenorrhea mosaicism 
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Cultures of 1 to 2 cu. mm. cubes were obtained with the 4 
method of Hayflick and Moorhead.* Chromosomal | 
analysis followed the method of Moorhead and as- | 
sociates’ with minor modifications. 


these patients (C. H. and B. Z.) were eunuchoid with 
gonadal streaks and had diagnoses of "pure" gonadal 
dysgenesis. Five patients had premature menopause, 
two of them after administration of cyclophosphamide 
for lupus erythematosis. Four patients with short 
stature had gonadal dygenesis with a leukocytic 
karyotype of either 45,X or 46,XX/45,X. 

Fragments of ovarian biopsies were collected under 
sterile conditions, placed in Hanks balanced salt solu- 
tion and transported immediately to the laboratory. 


Results 


Successful monolayer growth was achieved in two m 
thirds of the specimens, that is 17 of the 26 specimens 
yielded chromosomal karyotypes. 

Although growth of a monolayer was achieved in all 
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Table II. Success of monolayer growth of gonadal 
specimens 









Success- 


ful 
growth 


Source of 
gonadal 
Specimen 






No 
growth 








Group 1 (ovulatory 3 3 0 
patients) 

Group 2 (polycystic 9 2 7 
ovary syndrome) 

Group 3 (hypogonadotropic 3 3 0 
hypogonadism) 

Group 4 (hypergonadotropic 11 9 2 
hypogonadism) 

Total 26 17 9 





but two of the inactive ovaries and in all three of the 
ovaries with normal ovulatory activity, growth of a 
monolayer was only successful in two of the 11 polycys- 
tic ovaries (Table II). 

The results of the successful ovarian karyotyping 
procedures are shown in Table III. 

In patients with normal ovarian activity (Group 1), 
two karyotypes were noted, either 46,XX or 45,X. 

In patients with absent ovarian activity and low 
gonadotropins (Group 3), two karyotypes were noted: 
either 46,XX or 47,XX,F* (J. S.). Histologically these 
patients had intact but unstimulated follicular units. 
Sumulation with human follicle-stimulating hormone 
was attempted in two of these patients (E. A. and J. S.) 
and was successful only in E. A. 

In patients with ovarian failure (Group 4), the fol- 
lowing karyotypes were noted: 46,XX, 45,X, and 
46,XX/45,X. Histologic examination of these ovaries 
showed either absence of follicles or rare follicles in 
dense stroma. No gonadotropic stimulation was at- 
tempted. 

Thus, in one patient (J. S.) in Group 3, the ovarian 
karyotype was discordant from that of the blood 
karyotype. In all other patients, no differences were 
noted in ovarian and blood karyotypes. 


Comment 


Ovarian karyotyping is a delicate and time-con- 
suming procedure which does not always yield a 
successful outcome. Interestingly, failure to culture 
growth was almost limited to specimens originating 
from polycystic ovaries. This suggests that the culture 
failure in this type of tissue was more than accidental. 
A possible explanation is that tissue from polycystic 
ovaries possesses inherent enzymatic aberrations which 
are responsible for nongrowth. This would indicate 
that one component of the polycystic ovary syndrome 
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may indeed be an ovarian abnormality. Recent in vitro 
steroidogenic studies of polycystic ovaries with the 
demonstration of 11- and 21-hydroxylation are sup- 
portive of this hypothesis." An alternative explanation 
is that in biopsies from polycystic ovaries the amount of 
follicular unit tissue is markedly altered (with luteiniza- 
tion, hyperthecosis, multiple cysts, etc.), resulting in in- 
adequate fibroblast development. 

In the patients with successful ovarian cultures, gen- 
erally the correlation between blood and ovarian 
karyotype was excellent. This was observed regardless 
of whether there was ovarian activity or not. Thus, 
it appears that for clinical purposes a leukocytic 
karyotype is sufficient. However, there are notable ex- 
ceptions. Patient J. S. had a discordance between the 
leukocytic and ovarian karyotype. Clinically she* 
demonstrated hypogonadotropic hypogonadism with 
normal ovarian histology. In general, this endo- 
crinologic situation should be quite responsive to 
exogenous gonadotropin administration. This particu- 
lar patient proved unresponsive to this therapy. It 
seems highly likely that this ovarian resistance may be 
on the basis of the abnormal ovarian karyotype. 

Another aspect of gonadal karyotyping that may 
prove to be of clinical significance is in the area of 
gonadal dysgenesis. Patients with gonadal dysgenesis 
may have a Y-chromosome which may or may not be 
recognized with a blood karyotype. Thus, if there is 
any evidence of hormonal activity, the gonads of these 
patients should be examined for the presence of a 
Y-chromosome, and, if found, these gonads must be 
removed since intra-abdominal testicular tissue has a 
significant malignant potential.” In our series fortu- 
nately none of the patients with gonadal dysgenesis 
demonstrated this aberration. 

It is commonly stated that for adequate ovarian de- 
velopment two X-chromosomes are necessary. Our 
series contained one patient in Group 1 (S. J.) who 
demonstrated normal ovulatory ovarian activity in the 
absence of a demonstable second X-chromosome in the 
ovarian tissue. Since an ovarian karyotype is obtained 
from a cell culture of fibroblastic tissue and only 
reflects the status of the primitive gonadal ridge, we 
can only conclude that the limiting factor in ovarian 
differentiation is not the gonadal ridge. 

Our series also had several patients with primary 
ovarian failure and an absent follicular apparatus who 
had a normal 46,XX ovarian karyotype. Some of these 
patients had never experienced ovarian activity (C. H. 
and B. Z.) while others showed a shortened but appa- 
rently normal, episode of ovarian activity (D. M., G. G., 
and L. S.). It appears that in these patients other fac- 
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Table III. Results of chromosomal karyotyping in patients with and without ovarian activity 


Ovarian versus 
leukocytic karyotype 
3 






Source of 
gonadal 


specimen 






Gonadal karyotypes 


s Group | 3 0 46,XX (2)*; 45,X 

(ovulatory patients) 

Group 2 2 2 0 46,XX (2) 
(polycystic 
ovary syndrome) 

Group 3 3 2 l 46,XX (2); 47,XX, F+ 
(hypogonadotropic 
hypogonadism) | 

Group 4 9 9 0 46,XX (6); 45,X (2); 
(hypergonadotropic 46,XX/45,X 

` hypogonadism) 





*No. of patients is in parenthesis. 


tors not detectable by present methods impeded germ a precise indicator of normal or abnormal ovarian 
cell development or survival. karyotype. 
Thus, absent or intact adult ovarian function is not 
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The use of an impeded androgen—danazol—in the 
management of benign breast disorders 


RICARDO H. ASCH, M.D. 
ROBERT B. GREENBLATT, M.D. 
Augusta, Georgia 


Danazol,* an impeded androgen with moderate antigonadotropin properties, 


wads 


administered to 58 patients with a variety of benign breast disorders. The disturbances 

were present from 3 months to 20 years; the ages ranged from 21 to 50 years. The dose 

varied from 100 to 400 mg. per day for 74 to 310 days, depending upon the severity of 

the disorder. Most of the patients had favorable responses: 44 (75.8 per cent) experienced e 
complete relief of subjective discomfort with disappearance of clinical signs; 17 (65.3 per 

cent) of the 26 patients followed from 11 to 32 months after discontinued therapy, 

remained symptom-free, while the others experienced moderate to complete recurrence. 

Fifty per cent of the women did not menstruate while on medication. Side effects were few 

and transient. (AM. J. OBSTET. GYNECOL. 127: 130, 1977.) 


BREAST TISSUE Is an end organ showing variable re- 
sponses to gonadal steroids. The menstrual cycle, preg- 
nancy, ovarian dysfunctions, and exogenous hor- 
mone administration alter the tides of mammary 
growth and regression. The role of hormones in be- 
nign and malignant disease of the breast remains con- 
troversial. Taylor,’ in 1936, reported a correlation be- 
tween benign breast disorders and “certain hormones 
of the ovary and pituitary.” Under the rubric of benign 
breast disorders we include: (1) mastodynia: a condi- 
tion affecting women 25 to 40 years of age, clinically 
characterized by pain in one or both breasts which is 
more marked during the premenstrual period; (2) 
mazoplasia: diffusely nodular, granular, or lumpy area 
of glandular mammary tissue, often associated with 
mastodynia; (3) fibrocystic disease of the breast: an ill- 
defined entity that comprises such conditions as benign 
cystic disease, fibrocystic disease, adenosis, and mam- 
mary displasia. Advanced, chronic cystic fibrosis of the 
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breast has been called Schimmelbusch’s disease, and is 
usually found in women beyond the age of 40. Diffe- 
rent approaches to the management of patients with 
fibrocystic disease of the breast have been proposed, 
and new screening techniques (xeromammography, 
scintigraphy, tomography, nuclear magnetic reso- 
nance) permit a new look at the problem. Fibrocystic 
disease of the breast is thought to result from hor- 
monal imbalance, estrogen excess, progesterone de- 
ficiency, and impaired liver metabolism of steroid 
hormones.” However, no significant differences were 
demonstrated in enzymes and estrogen receptors bet- 
ween normal breast tissue and fibrocystic disease of the 
breast." ° The ideal management of this disorder, first 
described by Reclus’ in 1883, is yet to be found. 
Surgery and aspiration are only of transitory benefit 
and are ineffective. The diffuse involvement of the 
disease with presence of extensive microscopic areas 
limits the use of surgery. Estrogens, progestogens, 
combined and sequential schemes, androgens, diuret- 
ics, and vitamins have been proposed." ? In experi- 
mental studies with an impeded androgen, danazol (a 
derivative of 17a-ethinyltestosterone), for treatment of 
endometriosis, many patients also claimed subjective 
and objective improvement of coincidental benign 
breast disturbances." The purpose of this communica- 
tion is to present our experience in the management of 
some benign mastopathies with this new synthetic 
steroid. 
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Table I. Distribution of the patients by age 


No. of patients 


Age distribution 





20-29 22 
30-39 30 
40-49 5 
50 E 

Total 58 





Table II. Distribution of the patients by obstetric 
and gynecologic history 


No. of patients 


Ob-gyn. history 





Gravidity 


0 30 
l 10 
2 7 
3 » 
4 5 
8 l 
Endometriosis 10 
Primary infertility 7 
Essential dysmenorrhea 3 
Oligomenorrhea l 


Table III. List of previous treatments for 
fibrocystic disease of the breasts 










No. of 
patients 






Previous treatment 


Estrogen and progestogen combination 10 
Androgens 9 
Progesterone 3 
Progesterone, diuretics, and vitamins A 
None 39 





Material and methods 


The series comprised 58 women, ages 21 to 50 years 
of age (mean, 33 years) (Table I). Primary diagnosis 
was mazoplasia in 12, mastodynia in six, and fibrocystic 
disease of the breast in 40 patients. Most of the patients 
presented bilateral involvement. The duration of the 
illness ranged from less than 1 year to as much as 20 
years. In 38 cases, xeromammograms performed be- 
fore start of therapy confirmed the clinical diag- 
nosis. The obstetric and gynecologic history of the pa- 
tients is summarized in Table II. Previous treatments 
were carried out in 28 patients (Table III). Danazol was 
orally administered daily in three different doses ac- 
cording to the severity of the disorder: 100 mg. (12 
patients), 200 mg. (17 patients), and 400 mg. (29 pa- 
tients). The duration of treatment varied from 74 days 
to 310 days (mean, 156 days) The patients were 
evaluated at monthly or bimonthly intervals. All pa- 
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Table IV. Over-all clinical evaluation of danazol in 
the management of benign breast diseases 


Markedly Partially 
improved improved Worse 





100 mg. 11 l 0 12 
200 mg. 15 2 0 17 
400 mg. 18 H 9 29 

Totals 44 14 0 58 





Table V. Effect of danazol on the menstrual cycle 


Menstruation | No. of patients 


No change 10 
Light or scant 11 
Irregular spotting 8 
Amenorrhea 29 

Total 58 





Table VI. List of side effects during 
danazol treatment 


Side effects | No. of patients 


Muscle cramps 
Acne 

Oily hair 

Hot flashes 
Nervousness 
Hairiness 
Weight gain 
Fluid retention 
Sex drive increased 
Depression 
Headaches 
Dyspareunia 
None 


—— 


Qo 





tients were aware of the research study and voluntary 
agreement to participate was obtained. 


Results 


The clinical evaluation of the treatment is presented 
in Table IV. In the 44 patients the improvement was 
remarkable, with considerable relief of symptomatol- 
ogy and more or less complete disappearance of 
lumpiness and tenderness. In 14 cases, there was only 
partial improvement. In view of the fact that 28 pa- 
tients from this series were treated for fibrocystic dis- 
ease of the breast with other agents, and/or surgery, 
without improvement, it appears unlikely that the im- 
provement noted on danazol was psychosomatic. The 
changes after danazol were further confirmed by 
xeromammograms in some instances. A total of 19 pa- 
tients had posttreatment xeromammograms. In 16 (84 
per cent) confirmation of objective improvement was 
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@ 
Fig. 1. 4, Pretreatment xeromammogram showing severe fibrocystic disease in Patient S. M. B, Same 
patient after 273 days of therapy with 200 mg. of danazol daily. Note the marked reduction of cystic 
area and breast size. 
! 
L 
@ 


Fig. 2. A, Pretreatment xeromammogram. Classic mammary fibrocystic disease in Patient C. B., B, 
Same patient after 242 days of treatment with 400 mg. daily. Reduction of density and fibrous 
component. 
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Fig. 3. A, Patient D. G.'s xeromammogram showing intense fibrocystic disease, B, After 180 days with 
200 mg., note the decrease and reduction of the size of the cysts and the breast size. 


obtained through the radiologic findings. Seven pa- 
tients were between 22 and 29, eight were between 30 
and 39, and four were between 43 to 50 years of age. 
Of these, one 29 years, another 39 years, and a third 43 


years of age failed to show mammographic evidence of 


improvement. Regressive changes were demonstrable 
(Figs. 1, 2, and 3). The effects of the medications on the 
menstrual pattern are listed in Table V. The presence 
of untoward effects is shown in Table VI. 


“Comment 

In 1971, Greenblatt and co-workers" first reported 
the potential use of a new synthetic steroidal agent, 
danazol, in the management of various benign mas- 
topathies. Because of our earlier experience, a more 
extensive study was warranted. The majority of pa- 
tients manifested subjective improvement and a 
marked reduction of lumpiness, tenderness, and breast 
size were observed following each course of therapy. It 
is pertinent to mention that 23 patients (39.6 per cent) 
were previously treated with different medications 
without improvement. Five patients (8.6 per cent) had 
previous breast surgery. In a selected group of patients 
confirmation of objective improvement was obtained 
through posttreatment xeromammograms. Some pa- 
tients who failed to improve on 100 or 200 mg. in the 


first 30 days of therapy were placed on large doses (200 


and 400 mg., respectively), often with better results. No 
relation was found between the severity of the disease 
and the appropriate dose of treatment. A total of 26 
(44.8 per cent) were followed from 11 to 32 months 
after discontinuation of therapy. In 17 cases, no re- 
currence of the disease occurred. In nine, subjective 
and objective recurrence were noted 4 to 18 months 
later (their ages ranged from 22 to 44 years). 

The antigonadotropic action of this new steroid was 
reflected in the fact that 50 per cent of the patients 
presented amenorrhea during the course of therapy, 
often associated with hypoestrogenic vaginal smears. 
Normal menses returned between 14 to 60 days after 
discontinuation of the treatment in all patients in the 
follow-up group. 

The precise mechanism of danazol on the breast is 
not known. Danazol blunts the luteinizing hormone 
(LH) spurt in the ovulatory women and reduces 
gonadotropin levels in the menopausal woman. This 
action on gonadotropins diminishes estrogen produc- 
tion by the ovaries. This agent may act directly on the 
target organ through its mildly androgenic properties. 
The possibility that danazol and estrogens compete for 
common receptor sites is being considered. Trivial un- 
desired effects such as occasional cases of muscular 
cramps, mild acne, and occurrence of hot flushes were 
observed in a small percentage of patients. Since there 
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is no uniformily acceptable mode of therapy for 
fibrocystic disease of the breast, we offer danazol as a 
drug that may prove beneficial in alleviating the pain of 
mastodynia, reduces the lumpiness of mazoplasia, and 
induces marked regressive changes in the fibrocystic 
process. A lump which does not recede or diminish by 
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at least 50 per cent should be regarded with suspicion 
and subjected to excision for histologic study. Danazol 
should prove a tool in helping to rule out true neo- 
plasia, and add to our armamentarium in the man- 
agement of various benign mastopathies. 





REFERENCES 


l. Taylor, H. C., Jr.: The relation of chronic mastitis to cer- 
tain hormones of the ovary and pituitary, and to coinci- 
dental gynecological lesions, Surg. Gynecol. Obstet. 62: 
562, 1936. 

2. Fechner, R. E.: Benign breast disease in women on estro- 
gen therapy, Cancer 29: 566, 1972. 

3. Peacock, E. E., Jr.: Biological basis for management of 
benign disease of the breast, Plast. Reconstr. Surg. 55: 14, 
1975. 

4. Diczfalusy, E., and Lauritzen, C.: Oestrogene beim 
Menschen, Heidelberg, 1961, Springer, Berlin-Gottinger. 

5. Terenius, L., Johansson, H., Rimsten, A., et al.: Malig- 
nant and benign human mammary disease: Estrogen 
binding in relation to clinical data, Cancer 33: 1364, 1974. 


6. Hilf, R., Wittliff, J. L., Rector, W. D., et al.: Studies on 
certain cytoplasmic enzymes and specific estrogen recep- 
tors in human breast cancer and in nonmalignant disease 
of the breast, Cancer Res. 33: 2054, 1973. 

7. Reclus, P.: La maladie kystique des mamelles, Rev. de 
chir. 3: 761, 1883. 

8. Ariel, I. M.: Enovid therapy (norethynodrel with mes- 
tranol) for fibrocystic disease, AM. J. OBSTET. GYNECOL. 
117: 453, 1973. p 

9. Leis, H. P., Jr.: Diagnosis and Treatment of Breast Le- 
sions, New York, 1970, Medical Examinations Publishing 
Company. 

10. Greenblatt, R. B., Dmowsky, W. P., Mahesh, V. B., et al.: 
Clinical studies with an antigonadotropin—danazol, Fer- 
til. Steril. 22: 102, 1971. 


Stage I cervix cancer and pelvic node metastasis 


Special reference to the implications of the new and the 
recently replaced FIGO classifications on Stage la 


RICHARD C. BORONOW, M.D. 
Jackson, M ississippi 


The current staging system for cervix cancer of the 1 nternational Federation of 
Gynecology and Obstetrics (FIGO) has been in use for less than 2 years. It is criticized by 
many because of a lack of quantitative features. While quantative features are important, 


the over-all morphology of the histologic pattern—the qualitative features—are those 


utilized by most pathologists in interpretating the “invasiveness” of a lesion and therefore 
its biologic potential. The most recent, as well as the previous FIGO Staging System was 
applied to 108 personal cases with particular reference to lymih node metastasis. By 
comparing results of the new and older staging system, the validity of the new system is 
suggested, and the inordinately high rate of node metastasis when using the older system 
appears to be at least one reason for the relatively high rate of node metastasis reported in 
earlier series of Stage Ia lesions reported in the literature. (AM. J. OBSTET. GYNECOL. 


127: 135, 1977.) 


THE STORM of controversy of 30 years ago regarding 
the premalignant nature of cervical carcinoma in situ 
has long since subsided. But a new storm now sur- 
rounds the subject of “microinvasive” cancer of the 
cervix. Resolution of this controversy is one of the 
major challenges in gynecologic oncology today. Some 
authors allege that this lesion may be treated conserva- 
tively; others, that radical treatment must be employed. 
Each has supporting data. 

While much is written about therapy for this lesion, 
rélatively less is written about definition, and defini- 
tions vary considerably. Pivotal in the definition is the 
ultimate biologic expression of these apparently early 
or minimally invasive cancers: Do they -metastasize? 
Can they kill? 

The International Federation of Gynecology and 
Obstetrics has modified its staging system for cervical 
cancer several times in recent years (Table I and Table 
II). It has frequently been argued that the FIGO 
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descriptions contain too few quantitative criteria. 
Pathologists, however, generally review histologic sec- 
tions in a qualitative way rather than merely quantita- 
tively. Thus, while the size of the lesion is clearly im- 
portant, with very small lesions, the over-all morphol- 
ogy may provide a better understanding of its biologic 
potential. In a recent symposium,’ Richart has defined 
microinvasive cervix cancer as a lesion "clearly invasive, 
but no risk of metastasis; one or more tongues of neo- 
plastic epithelium extending through the plane of the 
basement membrane and a series of “nots”: not 
confluent, not in vessels, and not more than one low- 
powered field deep." This embodies one statement re- 
garding biologic potential (“no risk of metastasis”) and 
one quantitatively measurable feature (“not more than 
one low-powered field deep”), but the rest of his defini- 
tion contains largely qualitative morphologic features. 
And, indeed, this is consistent with the verbiage of the 
FIGO definitions (see Notes to the Staging in Table IT), 
where one sees that Stage Ia, microinvasion, is pre- 
dominantly a picture of carcinoma in situ, whereas the 
Ib—occult lesion is a histologic picture of invasive can- 
cer although not detected by routine clinical examina- 
tion. 

Our recent material was reviewed to assess the im- 
pact, if any, of the new FIGO terminology on the inci- 
dence of pelvic node metastasis. 
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Table I. Recently replaced FIGO staging of 
carcinoma of the cervix uteri 


Stage | 


I. Carcinoma is strictly con- 
fined to the cervix 
(extension to the corpus 
should be disregarded) 


la. The cancer cannot be 
diagnosed by clinical 
examination 
Stage Ia (i) Early stromal invasion* 
Stage Ia (ii) Occult cancer* 
Stage la (postsurgical) Invasive carcinoma 


(a microscopic focus 
found on histologic 
examination of the 

removed uterus) 


Ib. All other cases of Stage I. 
se eer RN RACES. cn NN 


*No further definition. 


Material and methods 


The personal experience of the author at the Uni- 
versity Medical Center from July 1, 1967, to July 1, 
1975, was reviewed. There were 256 cases of Stage I 
cervical cancer reviewed in this time period. Clinical 
staging was carried out on all patients by joint examina- 
tion by gynecologic and radiotherapeutic physicians, 
and the FIGO staging recorded. The descriptive clini- 
cal data as well as the descriptions of all available his- 
tologic material were carefully reviewed. It was appar- 
ent on this retrospective review that many cases were 
allocated to Stage Ia because the cancer “could not be 
detected by clinical means"; yet, by applying the new 
FIGO definition, many cases that we had originally 
staged as la were moved into the new designation of 
Ib—occult. Management varied. Pelvic lymph node 
data were available in 108 cases. 


Results 


The results are recorded in Table III. As stated ear- 
lier in the past, and consistent with the older FIGO 
definitions, many subclinical cases were appropriately 
allocated to Stage Ia. Thus, Table IV juggles the 
groups from Table III in that the occult lesions, the 
new Ib—occult cancers, were grouped with the Stage 
Ia cases to consist of a composite of all occult cancers, 
without gross lesions, that we, in the past, included as 
"Stage Ia." The difference in pelvic lymph node metas- 
tasis is apparent. Table V includes a reallocation of 
these same cases juggled one more time to now include 
the occult and gross Ib lesions together. 


Comment 


Plentl and Friedman’ collected worldwide data show- 
ing 15.4 per cent incidence of pelvic node metastasis in 
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Table II. 1974 modification of FIGO staging of 
carcinoma of the cervix uteri 


Stage* | 


I Carcinoma strictly confined to the 

cervix (extension to the corpus should 
be disregarded) 

la Microinvasive carcinoma (early stromal 

invasion) 

Ib All other cases of Stage I; occult 

cancer should be marked “occ” 
pl epg eg oe ie v NDA UR MA 

*Notes to the staging: 

Stage la (microinvasive carcinoma) represents these cases 
of epithelial abnormalities in which histologic evidence 
of early stromal invasion is unambiguous. The diagnosis 
is based on microscopic examination of the tissue re- 
moved by biopsy, conization, or portio amputation of the 
removed uterus. Cases of early stromal invasion should 
thus be allotted to Stage Ia. ? 

The remainder of Stage I cases should be allotted to Stage 
Ib. As a rule, these cases can be diagnosed by routine 
clinical examination. Occult cancers are evidently inva- 
sive cancers that cannot be diagnosed by routine clinical 
examination. They are as a rule diagnosed on a cone or 
on the amputated portio. They should be included in 
Stage Ib and should be marked "Stage Ib—occ." Stage I 
cases can thus be indicated in the following ways: 

Stage la Carcinoma in situ with early stromal 
invasion diagnosed on tissue re- 
moved by biopsy, conization, or por- 
tio amputation or on the removed 


uterus 

Stage Ib Clinically invasive carcinoma confined 
to the cervix 

Stage Ib, occ Histologic invasive carcinoma of the 


cervix that could not be detected at a 
routine clinical examination but that 
was diagnosed on a large biopsy, a 
cone, or the amputated portio. 


Stage I cervix cancer from 3,391 cases reported in 31 
papers. 

The effort to identify an invasive lesion without the 
risk of metastasis, and therefore adequately manage- 
able with conservative measures, has been thwarted by 
a mix of definitions and conflicting reports of lymph 
node metastasis. 

Two current reports reviewed fairly recent papers 
on so-called “microinvasion” and expressed concern 
over the considerable inconsistency in definition. 
Among 1,218 cases reported in the references re- 
viewed by Ruch,” 188 lymphadenectomies were done, 
and four (4.8 per cent) had positive pelvic nodes. Nel- 
son reviewed 13 current papers and found that among 
195 cases with pelvic node dissection and no previous 
radium or external beam therapy, seven cases (3.6 per 
cent) had pelvic node metastasis. 

We found no pelvic lymph node metastasis among 
35 cases designated Ia, microinvasion, under the cur- 
rent FIGO terminology. Yet, our Ib—occult lesions 
had a 20.7 per cent incidence of pelvic lymph node - 
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Table III. Mississippi Stage I node data (1967-1975). 
Current FIGO staging 









Positive er 
no. of nodes 
Stage nodes (%) 






la 0 — 

Ib—occult 29 6 20.7 

IB E 33 13 29.5 
Total 108 19 17.6 


eS 


Table IV. Mississippi Stage I node data (1967-1975). 
Old FIGO staging 









Positive Positive 
no. of nodes 
Stage nodes (%) 






9.4 
13 29.5 


*This combines Ib—occult cases with Ia cases from Table 
III. 


metastasis, and the clinically evident Stage Ib cancers a 
29.5 per cent incidence. By grouping the nonclinical 
Stage I lesions together (new Ia and Ib—occult, Table 
IV) there was an incidence of 9.4 per cent pelvic lymph 
node metastasis. Since these latter cases (Ib—occult) 
were formally included with the Ia category (nonclini- 
cal cancers), it is easy to understand why collected data 
based on a variety of definitions resulted in pelvic 
lymph node metastasis of 4.8 per cent (collected by 
Ruch?) and 3.6 per cent (collected by Nelson"). The 
important therapeutic implication of precise histologic 
characterization of these lesions is apparent. 
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Table V. Mississippi Stage I node data (1967-1975). 
Composite of current FIGO staging 











Positive 


nodes 


0 





*This combines Ib—occult and Ib cases from Table HI. 


Conclusions 

Of 108 Stage I cervix cancers with available lym- 
phadenectomy data, the incidence of pelvic node 
metastasis was 0 per cent for Stage Ia, 20.7 per cent for 
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Stage Ib-occult, and 29.5 per cent for Stage Ib. The 35 


new Stage Ib—occult according to FIGO includes 
nonclinical cancers but those with frankly invasive his- 
tologic patterns. This group was, according to earlier 
FIGO definitions, allocated to Stage Ia. By including 
both current Ia and Ib—occult lesions, our results yield 
a 9.4 per cent incidence of pelvic lymph node metas- 
tasis among the nonclinical cases we previously desig- 
nated Stage Ia. Our review (1) is helpful to us in under- 
standing the discrepancy of node metastasis noted in 
earlier literature for Stage Ia, often synonymously re- 
ferred to as “microinvasion,” (2) enhances our respect 
for the occult invasive lesion, and (3) also suggests sig- 
nificant degree of utility of the new FIGO staging al- 
though these definitions are largely qualitative in na- 
ture. Additional data are needed. 
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Uterine blood flow and its distribution after chronic 
estrogen and progesterone administration 
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The rates and distributions of uterine blood flow (UBF) were measured in conscious 
castrated ewes during estradiol, progesterone, and combined-hormone regimens. 
Supplemental progesterone decreased the magnitude of UBF observed on estradiol alone. 
Progesterone favored distribution of UBF to the uterine caruncles and estradiol favored 
distribution to the myometrium and uterine cervix. Proportionate endometrial blood flows 
were similar on all hormone regimens. These observations suggest that estradiol secretion 
may not be responsible for the definitive increase in UBF observed during ovine 
pregnancy. (AM. J. OBSTET. GYNECOL. 127: 138, 1977.) 


EsTRADIOL-17, B causes a profound increase in blood 
flow to the uterus of castrated ewes. After intravascular 
administration, the time course of the response is quite 
predictable and all component tissues of the uterus 
share equally in the vasodilatory response." 8 However, 
few studies of the effects of chronically administered 
intramuscular estradiol have been reported and little is 
known about the effects of progesterone on the es- 
tradiol response. The purpose of the present study was 
to determine the magnitude and distribution of uterine 
blood flow (UBF) in castrated ewes during chronic es- 
tradiol and/or progesterone administration. 


Methods 


Under pentobarbital anesthesia, nonpregnant West- 
ern ewes were oophorectomized and an electromagne- 
tic flow probe and zero occlusion loop were implanted 
around the left middle uterine artery and the descend- 
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ing aorta, respectively, as described previously? ? 
Polyvinyl catheters were inserted via the mammary ves- 
sels and positioned in the aorta and vena cava above 
the level of the trifurcation. The catheters were ex- 
teriorized, housed in a small plastic box attached to the 
ewe's flank, and flushed daily with heparin solution. 
The left ventricle was catheterized via the left carotid 
artery with either a No. 7 Fr. single-curve Cordis cathe- 
ter or a small polyvinyl catheter. Proper positioning of 
the cardiac catheter was ascertained initially and before 
each microsphere infusion by noting typical wide 
pulse-pressure recordings. Cardiac catheters were su- 
tured to the skin, flushed daily with heparin, and pro- 
tected with a cloth bandage around the ewe’s neck. 

UBF was monitored daily with the ewe standing 
quietly in a small mobile stall. After UBF had stabilized 
for 30 minutes, recordings were sampled at 1 minute 
intervals for 10 minutes and the average of these values 
was considered representative of that day's flow. 

On the day after surgery when baseline UBF had 
been obtained (day 0), one of the following hormone 
regimens was started: (1) estradiol-17, 8 benzoate in 
sesame oil, 2 wg per kilogram, daily for 21 days; (2) 
regimen | plus progesterone caproate in sesame oil, | 
mg. per kilogram, on days 1 through 21; (3) estradiol- 
17,8 benzoate in sesame oil, 2 ug per kilogram, on day 
Ü and progesterone caproate in sesame oil, 1 mg. per 
kilogram on days 1 through 21; and (4) regimen 1 for 
14 days plus progesterone caproate in sesame oil, 1 mg. 
per kilogram, on days 8 through 14. 
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e——e Estrogen 
o———_0 Estrogen A Progesterone 
o———-O Progesterone 


IO i2 14 le I8 20 


Days of Hormonal Stimulation 


Fig. 1. Daily levels of UBF measured unilaterally with an electromagnetic flowmeter in castrated 
ewes. Three distinct levels of UBF are evident depending on the hormone regimen administered. 


Microspheres labeled with Cè, Cr, or “Sr were 
infused intraventricularly as described previously on 
days 7, 14, and 21 of regimens 1, 2, and 3. During 
regimen 4, microspheres were infused on days 1, 7, 
and 14. When hormone regimens were completed, the 
ewes were killed and their uteri were excised, trimmed 
of adventitial tissue, and sharply dissected into carun- 
cles, endometrium, myometrium, and cervix. Wet 
weights of individual uterine components and their re- 
spective radioactivities were determined and used to 
calculate proportionate distribution of UBF to indi- 
vidual tissues as described previously.’ 


Results 


Five ewes received estradiol alone, seven received 
both hormones, nine received progesterone alone after 
the initial dose of estradiol, and 10 received estradiol 
for 7 days and both hormones for an additional 7 days. 
Following the initial marked increase in UBF on day 1 
observed on all hormone regimens (Fig. 1), UBF pro- 
gressively decreased with a tendency to stabilize at simi- 
lar flow rates during the third week. Compared with 
* the flow pattern on estradiol alone, UBF decreased 

. more rapidly and stabilized at much lower flow rates 


when only progesterone was given. Intermediate rates 
of UBF decline and levels of stabilized flow were ob- 
served when both hormones were given concurrently. 
Stabilized flows on progesterone alone were sig- 
nificantly below those on estradiol alone or on both 
hormones (p < 0.05) The differences between 
stabilized flows on estradiol alone and on both hor- 
mones approached statistical significance (p < 0.1 > 
0.05). 

Distributions of UBF to the uterine caruncles are 
shown in Fig. 2. On progesterone alone, proportionate 
caruncular flows significantly exceeded those on es- 
tradiol alone on days 7 and 14. No significant changes 
with time were observed on any given hormone regi- 
men. Therefore, data from the 3 observation days were 
pooled and compared, yielding a highly significant dif- 
ference in distribution (p < 0.001). 

Distributions of UBF to the myometrium and cervix 
are shown in Fig. 3. Myometrial and cervical responses 
paralleled each other in all cases and are shown to- 
gether for clarity. Proportionate flow during estradiol 
alone significantly exceeded that on progesterone 
alone at all observed days. Again, no differences with 
time were noted and comparison of pooled responses 
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Fig. 2. Distribution of UBF to ovine caruncles. During progesterone administration, proportionate 
caruncular flow was twice that during estradiol treatment. 


showed very significant differences (p < 0.001). 

Proportionate caruncular and myometrial-cervical 
blood flows on both hormones were intermediate be- 
tween those on either hormone alone. 

Proportionate endometrial flows comprised 20 to 35 
per cent of total UBF and were not significantly differ- 
ent on any of the hormone regimens. 

When progesterone was added to ewes receiving 
only estradiol, definite changes in daily UBF were not 
observed. However, significant increases in caruncular 
flows and decreases in myometrial-cervical flows oc- 
curred (Fig. 4). 


Comment 


During prolonged intramuscular administration of 
estradiol in oophorectomized ewes, the pattern of UBF 
responses is predictable but different from that follow- 
ing daily intravascular injections. A peak response oc- 
curs 24 to 48 hours following the initial injection with a 
subsequent progressive decline and a tendency to 
stabilize at constant rates after 2 weeks. It would ap- 
pear that this results from decreased responsiveness to 
estradiol for the ewes remained healthy and in previ- 
ous experiments, a secondary UBF peak response 
could be evoked by progesterone administration and 
its subsequent withdrawal? We have also observed a 
similar refractoriness following intravascular estradiol 
injections since continuous estradiol infusions in 
pharmacologic doses do not change the time course of 
UBF changes produced by a single estradiol injection.? 


An explanation for these observations is not apparent 
at present but it would appear that one action of pro- 
gesterone is to resensitize the uterine vasculature to 
estradiol. 

During concurrent estradiol and progesterone 
sumulation, UBF rates were lower than those observed 
on estradiol alone. These results are consistent with 
those of Resnik,’ who reported a significant decrease in 
the magnitude of the UBF response to intravascular 
estradiol when given during simultaneous intra- 
arterial infusions of progesterone or after intramuscu- 
lar progesterone injections. This apparent muting ef- 
fect of the vascular response to estradiol by proges- 
terone is supported by our previous observations in 
which a 30 per cent decrease in UBF occurred when 
progesterone was added to ewes receiving daily in- 
tramuscular estradiol. However, a similar response was 
not seen in the present experiments. It is possible that 
inaccuracies of the flowmeter method at low flow levels 
and the tendency for UBF to decrease with time com- 
promised our ability to confirm such a muting action. 

Although it has been shown that surgical stress will 
blunt the magnitude of the UBF response to estradiol 
for 4 to 5 days,* we do not believe that such stresses 
influenced the present results since the pertinent ob- 
servations were made after this time. 

It would appear that intrauterine distribution of 
blood flow to the myometrium and cervix is favored by 
estradiol and that caruncular flow is favored by proges- 


terone. This observation is supported by the progres- - 
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Fig. 3. Distribution of UBF to my ometr ium aid cervix. During estradiol administration, proportion- 
ate flows were significantly greater than. those during propero n treatment. 
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Fig. 4. Distribution of UBF Juss estvadiol ninia and after supplemental progesterone. 
Proportionate increases in caruncular flows and decreases in a aiani iie flows during pro- 


gesterone treatment are Obvious. K 


I Ls 
sive increase in proportionate caruncular flow and the 


decrease in myometrial- cervical flow which occurred 


when progesterone was added to estradiol treatment 


j 


editieren reactivities of the placental and myoen- 


. dometrial vasculatures have been reported during 


and when estradiol was deleted entirely, and by simi- 


lar changes in distributional flows when progesterone 
was added to ewes receiving estradiol alone. Although 


pregnancy, we believe this is the first demonstration of 


differential responses in the nonpregnant uterus. 


The absolute rates of unilateral UBF observed when 
a single dose of estradiol was followed by daily proges- 
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terone alone are almost identical to those observed dur- 
ing the estrus cycle and during early pregnancy in 
sheep.* This is not surprising since normal patterns of 
ovine estradiol and progesterone secretion are similar 
to this hormone regimen. We have then a situation 
where absolute UBF falls to almost inconsequential 
levels while the fraction of total flow perfusing future 
implantation sites is increased. It is apparent that prior 
to the definitive pregnancy increase in UBF between 17 
and 21 gestation days, minimal UBF is required to sus- 
tain the developing embryo. Available data suggest that 
before definitive placentation, which occurs between 
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40 and 50 gestation days, the fraction of UBF perfus- 
ing the caruncles is between 20 and 30 per cent, similar 
to that presently observed on progesterone treatment 
alone." Such observations suggest that the shift of 
blood flow to the caruncles reflects developmental vas- 
cular changes necessary for the increased blood flow 
demands of definitive placentation. The present results 
augur against the premise that increased estrogen se- 
cretion is responsible for the definitive pregnancy in- 
crease in UBF since such stimulation would be ex- 
pected to shift blood flow away from the caruncles. 
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Corometrics® 101 Fetal Monitor (serial number 101118001) has undergone some changes since its 1969 
installation in New York Metropolitan Hospital. And it isn’t tired yet. 


In 1971, it was modified to 101A monitor specifications, providing more flexibility. Then, in 1973, the 
front panel and other internal changes made it a 101B, capable of both direct and indirect monitoring. 


That same quality, integrity and reliability that went into the 101 Fetal Monitor seven years ago are found 
in the 111 Fetal Monitor today. Our Service Department can update your instrument to provide you with 
the latest state-of-the-art modifications. Our national network of Sales Consultants and Service Engineers 
are available to help you with your individual requirements. For expansion of present equipment, our 
Systems Department can provide you with many options engineered to individual specifications. And 
for education in the practical applications of monitoring, Corometrics RN Perinatal Specialists periodically 
conduct community workshops throughout the year. 


It's all part of our Total Product Support. Our customers are Number One. And we're working hard to 
keep it this way. D 


, COROMETRICS MEDICAL SYSTEMS, INC. 
. Barnes Industrial Park 
Wallingford, Connecticut U.S.A. 06492 


2a Telephone: [203]265-5631 Telex: 940 403 
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SYNTHROID® (Sodium 
Levothyroxine, U.S.P.) Flint is 
T4...and it is chemically pure, 
containing no animal gland 
components. This simply means that 
you can depend upon the hormone 
content being of controlled potency, 
batch after batch. 


SYNTHROID is a pure synthetic and 
identical to the principal secretion of 
the normal thyroid gland. 


SYNTHROID medication 

provides your patients with 
everything they need for complete 
thyroid replacement therapy. It is the 
most widely prescribed brand name 
of thyroid in the United States and 
Canada. 


T4 (SYNTHROID) converts to T3 
at the cellular level, providing full 
thyroid replacement at maintenance 
doses!.? 





SYNTHROID 


(Sodium Levothyroxine, 


U.S.EJ Flint 


See reverse side for full prescribing 
information : 


J 


Consider, too, that T4 (SYNTHROID) 
replacement therapy assures uniform 
levothyroxine dosage and simplifies 
monitoring the dosage regimen. 


Available now for a limited time only 
—a handy reference book with 
up-to-date information on thyroid 
function tests. Written in consultation 
with a number of leading 
endocrinologists, this reference book 
can be obtained by writing Flint 
Laboratories or contacting your Flint 
representative. We appreciate the 
opportunity to be of service. 


1. Braverman, L. E., Ingbar, S. H., 
and Sterling, K. Conversion of 
Thyroxine (T4) to Triiodothyronine 
(T3) in Athyreotic Human Subjects. 
J. Clin. Invest. 49:855-64, 1970. 

2. Surks, M. I., Schadlow, A. R., 
and Oppenheimer, J. H. A New 
Radioimmunoassay for Plasma 
L-Triiodothyronine: Measurements 
in Thyroid Disease and in Patients 
Maintained on Hormonal 
Replacement. J. Clin. Invest. 
51:3104-13, 1972. 
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Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


tion: SYNTHROID (sodium levothyroxine) 
Tablets and SYNTHROID Injection contain synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 


I | 
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Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption, 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 

is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 

an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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tract or poor adherence to therapy. 


The concomitant appearance of other diseases, 
especially cardiovascular diseases, usually dictate 
a replacement regimen with initial doses smaller 
than 100 mcg/day (0.1 mg). 


In otherwise healthy adults with relatively recent onset 
of hypothyroidism, full replacement dose of 150 mcg 
(0.15 mg) or 200 mcg (0.2 mg) has been instituted 
immediately without untoward effect and with 

good therapeutic response. General experience, 
however, favors a more cautious approach in view of 
the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The age and general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the elderly patient 

with long standing disease, evidence of myxedematous 
infiltration and symptomatic, functional or 

pe adam cie m Pot evidence of cardiovascular 
dysfunction, the starting dose may be as little as 25 mcg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at three 
to four week intervals depending on patient 

response. Conversely, otherwise healthy adults may 
be started at higher daily dosage and raised to 

the full replacement dosage in two to three weeks. 
Clearly it is the physician's judgment of the 

severity of the disease and close observation of 
patient response which determines the rate of 

dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement 
of normal blood levels of thyroxine in patients 

on replacement regimens frequently coincides with the 
clinical impression of normal thyroid status, 

higher than normal levels on oral replacement of 
levothyroxine occasionally occur and should not be 
considered evidence of overdosage per se. 


In ali cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the appropriate 
individual dosage. 


In infants and children, there is a great urgency to 
achieve full thyroid replacement because of the critical 
importance of thyroid hormone in sustaining 

growth and maturation. Despite the smaller body size, 
the dosage needed to sustain a full rate of growth, 
development and general thriving is higher in 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


In myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/ml. Although the 
patient may show evidence of increased 

responsivity within six to eight hours, full 

therapeutic effect may not be evident until the 
following day. An additional 100 to 300 mcg or 

more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the 

oral dosage form, SYNTHROID In 

produces a predictable increase in the circulating 
level of hormone with a long half-time. This usually 
precludes the need for multiple injections but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient is 
fully capable of accepting a daily oral dose. 


In the presence of concomitant heart disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without, 
its cardiovascular risks. Under such circumstances, 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical judgment in this situation may 

dictate smaller intravenous doses of levothyroxine. 


SYNTHROID Injection by intravenous or intramuscular 
routes can be substituted for the oral dosage form 
when ingestion of SYNTHROID Tablets is 

precluded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 
Tablets are supplied as scored, color-coded compressed 
tablets in 6 concentrations: 25 mcg (0.025 mg)—orange 
... 50 mcg (0.05 mg)—white . . . 100 mcg (0.1 mg)— 
yellow . . . 150 mcg (0.15 mg)— blue. . . 200 mcg 

(0.2 mg)—pink . . . 300 mcg (0.3 mg)— green. 


SYNTHROID (sodium levothyroxine) for Injection is 
supplied in 10 ml vials containing 500 mcg of 
lyophilized active ingredient and 10 mg of Mannitol, 
U.S.P. A separate 5 ml vial containing Sodium 
Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute the 
lyophilized sodium levothyroxine by aseptically adding 
5 ml of the Sodium Chloride Injection, U.S.P. 

to the vial. Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard any 

unused portion. 


U.S. Pat. 2,889,363 


January 1975 


PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire year's 
issues. Designed to keep your journal copies 
near at hand in your office, library, or home. 
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Fetal Heart Detection 


ECHO-TONE 
DOPPLER 


Model ETo5 


* Light Weight (7.5 Lbs.) Portable 

* Battery Operated — Rechargeable 

e Extreme Sensitivity — Recorder Output 
e Speaker or Earphone Privacy 


COMPLIMENTARY EVALUATION 

PLEASE SHIP FREE (billing me only for shipping charges): 

One ECHO-TONE Doppler Instrument, Model ETo5, Complete 

| would like to evaluate this instrument for two weeks at no charge and 

agree to be responsible for its care and return. If | decide to keep the 

ECHO-TONE (ETo5) Doppler Instrument, | will pay the purchase price of 

$945.00. If returned, the ECHO-TONE will be packed in the same container 

in which received and sent prepaid and properly insured. : 876 Ventura St. 
Aurora, Colorado 80011 

SENT (303) 343-8330 

Name Title 


Address Phone( ) 
City State Zip 


Signature Date 
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In a lower dose 
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good cycle control 


In clinical trials involving 1,103 patients for 
12,948 cycles, only 3.4% of the women dis- 
continued therapy during the first three months 
due to menstrual disorders. The average 
incidence of breakthrough bleeding was only 
6.3% of total cycles. 


low incidence 
of amenorrhea 


With ModiCon, the incidence of amenorrhea is 
low. Throughout clinical trials the total 

cycle incidence was only 0.7%. Also, menstrual 
patterns approached the patients’ normal range 
and there was generally little change in days 

of flow and amount of flow. 1 


excellent patient 
acceptance 


A high level of patient acceptance with ModiCon 
has been demonstrated. On ModiCon therapy, 
approximately the same number lost weight as 
gained weight. 


high efficacy 


ModiCon has demonstrated high contraceptive 
efficacy. In clinical trials of 1,103 patients 

for 12,948 cycles, the pregnancy rate was only 
0.37 per 100 woman years of use. 


ModiCon is available in both 21 and 28-day reg- 
imens in the unique DIALPAK* Tablet Dispenser. 


tSerious as well as minor side effects have been reported following the use 
of oral contraceptives. These include thromboembolic disease. The physician 
should remain alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy when appropriate. The 
physician should be fully aware of the complete Prescribing Information for 
this product. *Trademark 


ModiCo! 


Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 
in the 28-day regimen contains inert ingredients. 





DEMARK 


a good balance between 
lower hormonal content and 
patient acceptability 


See next page for prescribing information. 
OJ 286-6 


. a good balance between s 
. lower hormonal content and 
. patient acceptability 


ModiCon 


Description: Each MODICON Tablet contains 0.5 mg of the progestational substance, 
norethindrone, together with 0.035 mg of the estrogenic compound, ethinyl estradiol. 

Each green tablet in the 28-day regimen contains inert ingredients. 

Actions: MODICON acts through the mechanism of Gonacdowophin suppression, i.e., through 
the agus sabe and progestational actions of the ingredients. Alterations in cervical mucus and 
in the etrium may also contribute to the efficacy of MODICON. 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

The dropout rate for medical reasons, as observed in the clinical trials conducted with 
MODICON, appears to be somewhat higher than observed with higher dose combination 

oducts. The dropout rate due to menstrual disorders and irregularities was also somewhat 

‘higher, dropouts being equally split between menstrual disorders and irregularities and other 
medical reasons attributable to the drug. 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives, taking into account 
various factors such as age and other physical conditions. 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 

rates, have been reported and appropriate tests should be conducted to monitor 

these during oral contraceptive therapy. Liver disease has also been reported, and the 
grer should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
bag in multiples of the human dose increases the frequency for some animal carcinomas. 

ese data cannot be trans directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 
Indication: Contraception. 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 

nancy. 

Waringa: 1. The physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, and the use of 
oral contraceptives. There have been three principal studies in Great Britain’ leading to 
these conclusions and three in this country.*7 The estimate of the relative risk of throm- 
boembolism in the study by Vessey and Doll? was about sevenfold while the United States 
studies found relative risks of 4.4 to 11, meaning that the users are several times as likely to 
undergo thromboembolic disease without evident cause as nonusers. 

In May 1974, the Royal College of General Practitioners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 

roup. This study in its interim analysis states, "A statistically significant higher rate of report. 
ing of cerebrovascular accidents in Takers is evident, but the numbers are too small to justify 
an estimation of the degree of risk." The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study* indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment. 

In a collaborative American study*:* of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2 


.0. 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies? '° have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery. 

In May of 1975 two separate retrospective case control studies relating to fatal and nonfatal 
myocardial infarction in users and nonusers of oral contraceptives were reported.'':'? The 
studies estimate that the increased risk of hospital admission for myocardial infarction asso- 
ciated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-44 age group; and the risk of death associated with the use 

oral contraceptives as compared to nonusers was increased 2.8 times for users in the 30-39 
age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors, i.e., treated hypertension and diabetes, pre-eclamptic tox- 
emia, obesity and type Il hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or com- 
wes loss of vision; proptosis or diplopia; onset or aggravation of migraine or development of 

eadache of a new pattern which is recurrent, persistent or severe; papilledema; or any evi- 
dence of retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have 
taken progestogens and/or estrogens during pregnancy.'?:'^ The safety of MODICON in preg- 
nancy has not been demonstrated. Pregnancy should be ruled out before initiating or continu- 
ing the contraceptive regimen. Pregnancy should always be considered if withdrawal bleeding 
does not occur. 

4. A small fraction of the hormonal agents in oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long-range effect to the nursing infant cannot be 


Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 
TRADEMARK 


determined at this time. 

5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occa- 

sionally fatal, have been reported in women on oral contraceptives. Such lesions may present 
as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 
Precautions: 1. A thorough history and physical examination should be performed before 
prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs, including Papanicolaou smear since estrogense 
have been known to produce tumors, some of them malignant, in five species of subpsimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment with 
MODICON. Therefore, if such tests are abnormal in a patient taking MODICON, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata ma 
increase in size. 4. Because these agents may cause some degree of fluid retention, condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged MODICON ther- 
apy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A 
decrease in glucose tolerance has been observed in a significant percentage of patients on 
oral contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic 
patients should be carefully observed while receiving MODICON therapy. 9. The age of the 
patient constitutes no absolute limiting factor, although treatment with MODICON may mask 
the onset of the climacteric. 10. The pathologist should be advised of MODICON therapy when 
relevant specimens are submitted. 11. Susceptible women may experience an increase in 
blood pressure following administration of contraceptive steriods. 12. Cholestatic jaundice has 
been reported in users of oral contraceptives. If this occurs, MODICON should be discontin- 
ued. This condition is more likely to occur in patients who have experienced cholestatic jaun- 
dice of pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during MODICON therapy. 
Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, myocardial infarction, gallbladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis and optic neuritis; hepatic lesions with or without intra-abdominal 


ing. 
The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), 
breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and after treat- 
ment, edema, chloasma or melasma, which may persist, cholestatic jaundice, migraine, rash 
(allergic), mental depression, change in weight (increase or decrease), breast changes (ten- 
derness, apr eure and secretion), changes in cervical erosion and cervical secretions, 
ipie cro of lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals. . 
Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
strual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, 
intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, itching, vaginitis. 
The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrombin Ill; increase in 
platelet aggregability; od function— increase in PBI, and butanol extractable protein-bound 
iodine and decrease in T? uptake values; me test; pregnanediol determination. 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman, W.H.W.; Vessey, M.P.: 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism in 
Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968. 3. Vessey, M.P.; Doll, R.: 
Investigation of Relation between Use of Oral Contraceptives and Thromboembolic Disease. 
A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P.E.; Masi, A.T.; Arthes, 
F.G.; Greene, G.R.; Smith, H.E.: Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study, Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Contraception and 
Increased Risk of Cerebral Ischemia or Thrombosis, N Engl J Med wert Wd St AB ay April 26, 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors, J.A.M.A. 
231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives and Venous Thromboembolic Disease, 
Surgically Confirmed Gall-Bladder Disease, and Breast Tumours. Report from the Boston Col- 
laborative Drug Surveillance Programme, Lancet: 1399-1404, June 23, 1973. 8. Royal Col- 
lege of General Practitioners: Oral Contraceptives and Health: 1-100, May 1974. 9. Vessey, 
M.P.; Doll, R.; Fairbaim, A.S.; Glober, G.: Postoperative Thromboembolism and the Use of 
Oral Contraceptives, Br Med J 3:123-126, July 18, 1970. 10. Greene, G.R.; Sartwell, P.E.: 
Oral Contraceptive Use in Patients with Thromboembolism Following Surgery, Trauma, or 
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Cytogenetics of habitual abortion and other 


reproductive wastage 
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Twenty-eight couples were studied with standard chromosome analyses and 
Giemsa-banding (G-banding) techniques. Sixteen couples had had three or more 
spontaneous abortions. Of these, five (31.2 per cent) demonstrated balanced chromosome 
translocations in females. The abnormal karyotypes seen were 46,XX,(2p—;7p+) in 75 
per cent of cells, 46,XX,(2q+;8q—) in 50 per cent of cells, 46,XX,UFp —;8q +), 
46,XX,t(1p+;17q—), and 46,XX,t(1q—;16q+) in 50 per cent of cells. Of the twelve 
couples with pregnancy wastage, two (16.6 per cent) demonstrated balanced 
translocations—one in a male and one in a female. The anomalies seen were 
46,XY,U7q+;10p—) and 46,XX,t(1p+;2q—) in 50 per cent of cells. All studies were 
carried out on blood leukocytes. It is concluded that these chromosome and G-banding 
analyses are justified in the work-up of couples with reproductive failure, particularly in 
those suffering from habitual abortion. (AM. J. OBSTET. GYNECOL. 127: 143, 1977.) 


SEVERAL YEARS ago Hertig and Rock’ suggested that 
a number of spontaneously aborted fetuses could be 
genetically defective. When techniques were developed 
to identify the chromosomes of the human karyotype, 
this theory was supported by a number of investi- 
gators.” * 

A logical next step was to investigate couples who 
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suffered from chronic fetal wastage seeking chromo- 
some anomalies which might explain their problems. 
Studies utilizing standard techniques of chromosome 
analysis did uncover a few such individuals but not 
nearly enough to explain the majority of these cases." ? 
Carr? concluded, however, on reviewing 10 of these 
studies, that the incidence of chromosome anomalies in 
individuals with reproductive failure was 12 times that 
of the general population. 

Recently, special staining techniques have made it 
possible to identify each chromosome and indeed each 
part of every chromosome." The current study involves 
the evaluation of 28 couples with reproductive failure, 
using a G-banding technique in an attempt to identify 
the actual percentage of chromosome anomalies in 
such a population. 
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SEX CHROMOSOMES 


Fig. 1. Karyotype: 46,XX,t(2p—;7p+). 


Table I. Age and reproductive history of 28 couples 


with reproductive failure 





Average 


Range 


Female 25.00 19-37 

Male 27.80 23-38 

No. of pregnancies 5.07 1-12 

No. of spontaneous 2.89 0-11 
abortuses 

No. of anomalous and 0.50 0- 3 
lost children 

No. of healthy living 0.57 0- 4 
children 


Materials and methods 


Twenty-eight couples were referred to the Dept. of 


Obstetrics and Gynecology of the University of Utah 
for genetic counseling because of chronic reproductive 
wastage. Table I details the clinical information of this 
group. Sixteen couples fulfilled the criteria of three or 





more spontaneous abortions, while 12 couples were 
admitted because of varying combinations of repro- 
ductive wastage which, in general, involved 50 per cent 
or more of pregnancies ending in some form of repro- 
ductive wastage. Two of these couples were studied 
after only one pregnancy. One of these had produced a 
child with 17 trisomy and the other with multiple mal- 
formations resembling D; trisomy. Unfortunately this 
child had not been studied prior to its death. All 
couples had been throughly investigated prior to being 
submitted for chromosome analysis, and the workups 
had included physical examinations, routine laboratory 
studies, metabolic studies, hysterograms where ap- 
propriate to seek structural anomalies of the female 
reproductive tract, and semen analyses. All couples 


admitted to the study had no other obvious abnor- * 


malities. 
Ten milliliters of heparinized blood were drawn 


from each individual and were processed by a method, 
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Table II. Age, reproductive history, and karyotype of seven couples with reproductive failure who showed 
chromosome anomalies in one member 








































Total No.. No. 
No. of of 
of living, No. children 
Preg- healthy of with 
nancies children abortions anomalies Karyotype 





F 19 4 l 3 0 46,XX/46,XX,t 
(2p—;7p—) 75% 

M 26 46,XY 

F 24 5 0 5 0 46,XX/46,XX,t 
(2q+;8q—) 50% 

M 24 46,SY 

F 27 4 l l 0 46,XX/46,XX,t 
(lp+;2q—) 50% 

M 27 46,XY 

F 26 3 0 2 0 46,XX 

EST 30 46,XY,t 

(7q+;10p—) 

F 24 5 0 5 0 46,XX,t 
(3p—;8q+) 

M 30 46,XY 

F 34 12 4 8 0 46,XX,t 
(1p*;17q-) 

M 38 46,XY 

F 23 4 0 4 0 46,XX/46XX,t 
(lq—;16q+) 

M 24 46,XY 





modified from that of Moorhead and associates.'* After 
treatment with phytohaemagglutinin, the leukocyte- 
bearing serum was split into three fractions of approx- 
imately 2 ml. each, of which 8 ml. of Minimal Eagle’s 
Media (GIBCO) were added. Each culture was then 
incubated at 37° C. for 72 hours. Two hours prior to 
harvesting, 0.3 ml. of Colcemid was added to each cul- 
ture and harvesting was carried out by a standard air- 
dry technique. G-bands were prepared by a technique 
reported from our laboratory previously.? A portion 
of each specimen was committed to the standard stain- 
ing procedures of the laboratory and the usual 
technique for chromosome analysis. A preliminary re- 
port was obtained on each individual prior to the 
evaluation using the G-banding technique. For each 
preliminary evaluation 30 intact-appearing metaphase 
spreads were counted and photographed, and at least 
three karyotypes were constructed. For the G-banding 
portion of the evaluation, at least 10 intact metaphase 
spreads were photographed and karyotyped. In many 
cases, particularly where mosaicism was noted, as many 
as 50 karyotypes were constructed. 


Results 
Of the 16 couples with habitual abortion as their 


» dominant problem, five (31.2 per cent) demonstrated 


balanced chromosome translocations. In each case it 
was the female who was involved. The abnormal 
karyotypes seen were 46,XX,t(2p—; 7p+) in 75 per 
cent of cells (Fig. 1), 46,XX,t(2q+;8q—) in 50 per 
cent of cells (Fig. 2), 46,XX,t(3p—;8q+) (Fig. 3), 
46,XX,t(1p*;17q-) (Fig. 4), and 46,XX,t(1q—;16q+) 
in 50 per cent of cells (Fig. 5). Table II summarizes the 
reproductive and chromosome analysis data for the in- 
dividuals in the study with anomalies.* 

Of the 12 couples with pregnancy wastage, two (16.6 
per cent) demonstrated balanced translocations—one 
in a male and one in a female. The chromosome 
anomalies seen were 46,XY,t(7q+;10p—) (Fig. 6) and 
46,XX,t(1p+;2q—) in 50 per cent of cells (Fig. 7). 


Comment 


Kajii and associates" using G-banding techniques 
and Lauritsen and associates? using Quinicrine-ban- 
ding (Q-banding) techniques have defined chromo- 
some anomalies in spontaneous abortuses. The major- 
ity of these abortuses demonstrated the monosomy or 
trisomy of a number of chromosomes or the tetra- 
ploidy and triploidy which have been so often reported 


*Complete data on all 56 individuals are available on re- 
quest. 
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Fig. 6. Karyotype: 46,XY,t(7q+;10p—). 


in the past. Only a few of these abortuses demonstrated 
evidence of a chromosome translocation. 


Kim and associates!? 


recently reported a study of 50 
couples with fetal wastage and discovered three cases 
of balanced translocation, one mosaicism for the X 
chromosome, and four with mitotic instability or an 
increased chromosome breakage and rearrangement 
of a nonspecific nature. Ninety-two of the 100 subjects 
were found to have normal karyotypes in this study. 
The current study demonstrates a slightly larger 
number of balanced translocations than reported by 
Kim and associates," and does not demonstrate any 
individuals with sex chromosome anomalies, although 
such persons would be expected to have a degree of 
reproductive failure. In this series of 28 couples there 
were no heterologous or homologous D/D transloca- 
tion carriers as have been noted randomly in such 
populations in the past.” * All of these differences may 
be due to the fact that this study represents a relatively 
small group of patients and that a larger group will be 
necessary before all of the various possibilities which 
have been reported in the past will be seen in their 
correct percentages. 

Two major observations can be made from the series 
of patients presented. The first is that translocations do 


occur in the human involving a very small amount of 
chromatin material and a detection of this phenomenon 
is a result strictly of the banding techniques now availa- 
ble. We can then expect that fetuses with unbalanced 
chromosome structures were produced most of which 
ended in abortion but some of which may have ended 
as other forms of reproductive wastage. It is unfortu- 
nate that none of the abortuses produced by any 
of these couples was available for study using the 
G-banding technique. It is also possible that a number 
of the aborted fetuses suffered from other chromo- 
some anomalies such as trisomy or monosomy secon- 
dary to the fact that one of the parents was a carrier of 
a translocation. The degree to which such meiotic in- 
stability occurs in such patients will require further 
study. 

The second observation of interest is that six of the 
seven individuals with anomalies were female. It is 
reasonable to conclude that a number of males with 
similar balanced translocations must exist in the popu- 
lation but that case finding is difficult among these 
individuals because sperm carrying the balanced trans- 
location and normal sperm may have a selective ad- 
vantage over the sperm carrying the unbalanced 
translocation. In the case of a female with such a bal-. 
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anced translocation, the egg will either be fertilizable 
or it will not, there being no opportunity for random 
selection. 

On the basis of the data presented in this paper and 
the paper of Kim and associates" it would seem 
reasonable to recommend chromosome analysis and 
G-banding for couples who experience chronic repro- 
ductive wastage, especially those who demonstrate 
habitual abortion. The most important uses of such 
information would be first to allow the couple to decide 
upon an appropriate disposition for their problem. In 
our couple where the male was affected, artificial in- 
semination served as a means of solving the dilemma. 


In our other cases where the females experienced the 
chromosome anomalies, solutions havs been chosen by 
the couples ranging from sterilization to pregnancy 
with prenatal diagnosis. It is extremely important that 
the couple be given all information that can be ob- 
tained and that the counselor then act as a sounding 
board and reference individual as the determination of 
future action is worked out. We have found no definite 
pattern of behavior with respect to the solution of these 
problems. Rather, the solution depends on an interac- 
tion between fact, as it can be presented, and the emo- 
tional and cultural needs of the couple involved. 
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Inhibitory effect of progesterone and 
20a-hydroxypregn-4-en-3-one on the 
phytohemagglutinin-induced transformation 


of human lymphocytes 


TAKAHIDE MORI, M.D., D.Mrp.Sci. 
HACHIRO KOBAYASHI, M.D. 
HIROHUMI NISHIMOTO, D.Sci. 
AKIRA SUZUKI, M.D., D.Mrp.Scir. 


. TOSHIO NISHIMURA, M.D., D.Mrp.Scr. 
TSUNEATSU MORI, M.D., D.Mrp.Sci. 
Kyoto, Japan 


To examine the immunobiological implications of sex steroids during pregnancy, the 
effects of estrone, estradiol, estriol, testosterone, dehydroepiandrosterone, 
4-androstenedione, progesterone, 17 a-hydroxyprogesterone, and 20a-dihydroprogesterone 
on the response of human lymphocytes to phytohemagglutinin (PHA) stimulation were 
investigated. Lymphocytes of 99 blood samples from 67 normal subjects who were not 
taking oral contraceptives were cultured in quadruplicate or quintuplicate under PHA 
stimulation in the absence or presence of various concentrations of each steroid, and 
incorporation of *H-thymidine into lymphocytes was measured. Progesterone and 
20a-dihydroprogesterone at 10* ng. per milliliter inhibited incorporation of *H-thymidine 
significantly by t test. The minimum effective concentration of progesterone was estimated 
to be 2 x 10? ng. per milliliter. No effect on incorporation was observed with the other 
steroids. Since the effective concentrations of progesterone match those in the human 
placenta throughout pregnancy, progesterone was considered to suppress maternal 
lymphocyte response at its site of production rather than at the systemic level. 


(AM. J. OBSTET. GYNECOL. 127: 151, 1977.) 


ALTHOUGH DEPRESSION of maternal cell-mediated 


immunity during pregnancy has been the subject of 


controversy," ? the presence of serum factors? * that 
inhibit maternal cellular immune reactions has been 
reported. Hormonal substances of protein nature such 
as human chorionic gonadotropin” " and human 
chorionic somatomammotropin® have been suggested 


to have immunosuppressive properties as assessed by 
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inhibition of lymphocyte response to phytohemag- 
glutinin (PHA). 

The immunoreproductive implication of hormonal 
steroids during pregnancy is not yet fully understood. 
It has been verified that cortisol is not a major factor 
responsible for the inhibition of mixed lymphocyte cul- 
ture reactions by pregnancy plasma.’ Immunosuppres- 
sive properties of progesterone" and estrogens” in 
transplantation immunity have been documented in 
vivo through prolonging effects on homograft survival. 
Since pregnancy can be regarded as a successful trans- 
plantation of an allograft in utero, progestational and 
estrogenic steroids might contribute to fetal survival in 
some way through immunologic mechanisms during 
pregnancy. 


It has been reported that the reactivity to PHA of 


lymphocytes from normal healthy donors is sup- 
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Incorporation of *H- thymidine 
% of control 











0 10° 10-4 10° 10? 107 | 
Concentrations of ethanol in % (Wr) 


Fig. 1. Effects of ethanol on the incorporation of ?H- 
thymidine into lymphocytes from adult nonpregnant women 
and men. Each point and vertical bar at a given concentration 
represents the mean «S.D. (n = 7) of the per cent incorpora- 
tion of the same individual's control culture in the absence of 
ethanol. No significant increase or decrease was observed by t 
test at any concentration studied. 


pressed in the presence of sera of pregnant women 
with increasing inhibitory potency as pregnancy pro- 
gresses" and that lymphocyte reactivity to PHA 
is significantly reduced in women taking oral con- 
11 


traceptives." Recently, the importance of estrogen 


has been indicated in the induction of pregnancy zone 


protein’ ?? 


which possesses inhibitory potency toward 
lymphocyte response in vitro." These facts suggest 
direct or indirect involvement of sex steroids in 
immunologic regulation during pregnancy. 

In a preliminary communication, we reported data 
indicating an inhibitory effect of progesterone on 
PHA-induced transformation of human lymphocytes. 
In the present communication, the study has been ex- 
tended to a series of sex steroids in a considerable 
number of samples to confirm the previous results and 


to look for other steroids with similar properties. 


Materials and methods 


Preparation of lymphocytes. A total of 99 blood 
samples were taken from 67 informed healthy men 
and nonpregnant women between the ages of 21 and 
36 years who were not taking oral contraceptives. A 
Iymphocyte-rich fraction was prepared by the one-step 
sodium metrizoate/Ficoll procedure.'® The cells were 
washed three times with RPMI-1640 medium (Nissui 
Seiyaku Company, Ltd., Tokyo) and resuspended in a 
mixture of tissue culture medium (RPMI-1640) con- 
taining 20 per cent (volume per volume) autologous 
plasma, 100 units of penicillin-G per milliliter. and 100 
Ag of streptomycin per milliliter. The final concentra- 
tion of the suspension was adjusted to 2 x 10° cells per 
milliliter of medium. 

Culture methods. A 0.1 ml. quantity of the cell sus- 
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Fig. 2. Effects of estrogens on the incorporation of ?H- 
thymidine into lymphocytes from adult nonpregnant women 
and men. Each point and vertical bar at a given concentration 
of the steroid represents the mean «S.D. of the per cent in- 
corporation of the same individual's control culture in the 
absence of the steroid. No significant increase or decrease was 
observed by t test at any concentration of the estrogens 
studied. 


pension containing 30 ug of Bacto Phytohemaggluti- 
nin P (PHA-P, Difco Laboratory, Detroit, Michigan) 
per milliliter was distributed 
bottomed microtiter plate (Towa Chemical Company, 


into wells of a flat- 


Tokyo) with a graduated dropper. Another 0.1 ml. of 
the culture medium containing various concentrations 
of steroids was added to each well. Each culture was 
prepared in quadruplicate or quintuplicate. Control 
cultures were prepared under identical conditions but 
without addition of steroids. Background control cul- 
tures were also prepared without PHA and steroids. 
Plates were placed in a 5 per cent COs-95 per cent air 


3 re X —_—_ 


bs 


incubator at 37 ° C. for 96 hours. The concentration of * 


PHA and culture period employed had been found to 
yield the maximum response of lymphocytes to PHA’ 
stimulation in our preliminary experiments. After 72, 
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Fig. 3. Effects of androgens on the incorporation of ?H- 
thymidine into lymphocytes from adult nonpregnant women 
and men. Each point and vertical bar at a given concentration 
of the steroid represents the mean «S.D. of the per cent in- 
corporation of the same individual's control culture in the 
absence of the steroid. No significant increase or decrease was 
observed by t test at any concentration of the androgens 
studied. 


hours of culture, 1.25 aCi of 6-°H-thymidine (The 
Radiochemical Center, Ltd., England) (specific activi- 
ty, 5 Ci per millimole) was added to each well and 
incubation was continued for a further 24 hours before 
terminating the reaction by addition of excess 
physiologic saline. The cells were washed three times 
with saline, precipitated by addition of 5 per cent cold 
trichloroacetic acid, and collected on a glass fiber paper 
(Whatman GF/C). The fibers were washed with 
acetone and dried under infrared light. The dried 
sample was immersed in toluene scintillator and its 
radioactivity was measured with a liquid scintillation 
counter (Nuclear Chicago, Mark II). Average counts 
per minute (c.p.m.) of the quadruplicate or quintupli- 
` cate filter papers were calculated and the results were 
e expressed in terms of per cent incorporation of the 
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Fig. 4. Effects of progestogens on the incorporation of ?H- 
thymidine into lymphocytes from adult nonpregnant women 
and men. Each point and vertical bar at a given concentration 
of the steroid represents the mean +S.D. of the per cent in- 
corporation of the same individual's control culture in the 
absence of the steroid. Significant reductions in incorporation 
were observed by t test in the presence of progesterone 
(p < 0.05) and 20a-dihydroprogesterone (p < 0.01) at 10? ng. 
per milliliter. 


control culture of the same subject. Control cultures 
without the addition of steroids were defined as 100 
per cent incorporation. The results were evaluated 
statistically by Student's t test. 

Steroidal compounds. Estrone, estradiol, estriol, tes- 
tosterone, dehydroepiandros- 
terone, progesterone, 17a-hydroxyprogesterone, and 
20a-dihydroprogesterone were purchased from Sigma 


4-androstenedione, 


Chemical Company (St. Louis, Missouri). Each steroid 
was dissolved in ethanol and was tested at concentra- 
tions between 10^! and 10* ng. per milliliter with ten- 
fold dilutions. Since the suppressive effect of proges- 
terone had been detected between 10? and 10* ng. per 
milliliter in a previous experiment,’ an additional dilu- 
tion series was prepared with progesterone concentra- 
tions of 2 x 10°, 4 x 10°, 6 x 10°, and 8 x 10? ng. 


5. 


res a aia ee À 





TEE SE EL 





LI 


LAM 
?.£ 


$ 


n -——— Tos o T 
SE, She a A 
] C FN , 1.4 


TSS See vet 
T ^ 





f 


7 <= "Wis 
AK 


E /154 Mori et al. 


100 | | 
NE us 





N 


January 15, 1977 
Am. J. Obstet. Gynecol. 


~ 


- 


F IET 

A CPRANI 
is Ev] 
$ 20 








2xl0° 4xl0? 6xl0° 8xl0? 10% 


Concentrations of progesterone in ng/ml 


Fig. 5. Effects of progesterone on the incorporation of "H-thymidine into lymphocytes from adult 
nonpregnant women and men. Each point and vertical bar at a given concentration represents the 


mean +S.D. (n = 10) of the per cent incorporation of the same individual's control culture in the 


absence of the steroid. Significant reductions in incorporation were observed by t test in the presence 
of progesterone at concentrations of 2 x 10? (p < 0.005), 4 x 10? (p < 0.025), 6 x 10? (p < 0.005), 
8 x 10° (p < 0.005), and 10* ng. per milliliter (p < 0.05). 
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Concentrations of predonisolone in ng/ml 


Fig. 6. Effects of prednisolone on the incorporation of ?H- 
thymidine into lymphocytes from adult nonpregnant women 
and men. Each point and vertical bar at a given concentration 
represents the mean «S.D. (n = 8) of the per cent incorpora- 
tion of the same individual's control culture in the absence of 
the steroid. Significant reductions in incorporation were ob- 
served by t test in the presence of prednisolone at concentra- 
tions between 10* and 10* ng. per milliliter (p < 0.01). 


per milliliter in order to examine the effect of the 
steroid in detail. Prednisolone, a known potent steroi- 
dal immunosuppressant, was also used for comparison. 
Ethanol was used as a solvent of the steroids at con- 
centrations not exceeding 1.0 per cent final volume, 
which had been verified not to affect the incorporation 
of radioactive thymidine into lymphocytes at equiva- 
lent concentrations, as shown in Fig. 1. 

Cytotoxic test. The cytotoxicity of the steroids was 
checked by the trypan blue dye exclusion test under 
conditions identical to those employed for lymphocyte 
culture but with an incubation time of 45 minutes 
in the absence of PHA. None of the compounds 


tested—estradiol, testosterone, or progesterone—was 
cytotoxic toward lymphocytes. 


Results 


Effect of estrogen on the incorporation of °H- 
thymidine by lymphocytes. The results are shown in 
Fig. 2. None of the three estrogenic steroids caused 
either increase or decrease in incorporation at any con- 
centration studied. There was a slight increase in in- 
corporation with estriol at 10! ng. per milliliter, but the 
difference from the control was not statistically sig- 
nificant. The effect of estrone was not tested at 10* ng. 
per milliliter because of inadequate solubility. It was 
therefore considered that estrogenic steroids had 
neither enhancing nor suppressive effect on the incor- 
poration of *H-thymidine by cultured lymphocytes in 
vitro under the experimental conditions. 

Effect of androgen on the incorporation of ?H- 
thymidine by lymphocytes. The results are illustrated 
in Fig. 3. None of the three androgenic steroids 
brought about appreciable change in incorporation at 
any concentration tested. Consequently, androgenic 
steroids appeared to have no effect on the incorpora- 
tion of radioactive thymidine by lymphocytes in vitro 
under the experimental conditions. 

Effect of progestogen on the incorporation of °H- 
thymidine by lymphocytes. As shown in Fig. 4, proges- 
terone and 20a-dihydroprogesterone decreased the 
incorporation of *H-thymidine into the cultured lym- 
phocytes at the concentration of 10* ng. per milliliter 
with statistically significant differences (p < 0.05 for 


progesterone, p < 0.01 for 20a-dihydroprogesterone). ` 


The mean value of per cent incorporation for proges- 
terone at 10* ng. per milliliter (42.2 + 23.3 per cent): 
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Table I. Effects of progesterone on *H-thymidine incorporation into phytohemagglutinin-stimulated 
lymphocytes from normal human adults 


Concentrations 
(ng. ml.) 
Case Back- PHA 

I 23.1 Boh 2" .*801 612 685 436 303 250 294 239 394 

2 9.8 682 614 638 559 399 464 365 287 218 166 

^ 3 6.0 504 562 485 366 271 260 288 315 314 419 

1 5.2 495 323 342 343 277 246 218 149 100 
5 10.4 386 445 395 377 341 252 225 149 146 87.5 

6 15.8 1,007 716 1,130 932 876 741 620 638 589 294 

7 8.5 1,022 778 658 692 525 591 533 569 557 551 

8 6.8 906 842 831 996 1,020 766 258 584 

9 11.7 1,220 1,050 898 850 788 508 499 367 

10 8.4 1,390 1,500 1,400 1,340 1,400 1,230 933 278 
Per cent incor- 100 92.4 91.5 88.5 75.2 60.6? 58.6> 53.0? 45.44 42.9* 

. poration 

* Mean + SD. X180 ..x17.6 —€202 . +20: +8.1 +15.4 +9.5 +13.5 +23.3 





Figures are expressed as mean values of quadruplicate or quintuplicate cultures in X 10? c.p.m. Differences between PHA 
control and the mean values indicated by a, b, and c are statistically significant by t test (a, p < 0.005; b, p < 0.025; and c, p < 0.05). 


Table II. Effects of 20a-dihydroprogesterone on ?H-thymidine incorporation into 
phytohemagglutinin-stimulated lymphocytes from normal human adults 






Concentrations 


-~ (ng./ml.) 














Case No. 





Background 





l 11.0 1,830 1,620 1,510 1,530 1,700 633 

2 9.7 1,310 1,050 1,230 1,070 957 804 

3 9.6 876 860 788 978 1,210 683 

4 13.2 915 917 904 972 887 568 

5 15.8 990 1,220 973 935 341 

6 19.5 702 1,090 849 833 689 302 

7 30.0 2.180 1,700 1,670 1,670 1,870 752 

8 36.9 1,350 1,370 1,260 1,200 1,290 785 

9 19.0 777 696 336 
Per cent incorporation 100 101.3 97.5 95.7 96.1 49:9 
Mean + S.D. 23.6 15.7 +14.4 +16.7 +14.7 


aeaaea 


* Figures are expressed as mean values of quadruplicate or quintuplicate cultures in x 10° c.p.m. The difference between PHA 
control and the mean value at 10* ng. per milliliter is statistically significant by t test (p < 0.01). 


was smaller than that for 20a-dihydroprogesterone 
(49.9 + 14.7 per cent) at the same concentration (Ta- 
bles I and II). 

The suppressive effect of progesterone at concentra- 
tions differing by 2 x 10? ng. per milliliter between 10° 
and 10* ng. per milliliter are shown in Fig. 5 and Table 
I. The mean per cent incorporation of ?H-thymidine 
tended to decrease at 10? ng. per milliliter but the dif- 
ference was not statistically significant. The observed 
incorporation at 2 x 10? ng. per milliliter was sig- 
nificantly decreased (p « 0.005). The mean per cent in- 
corporation gradually diminished as the concentration 
of progesterone increased, reaching a minimum incor- 

* poration at 10* ng. per milliliter. It was concluded that 


. progesterone and 20a-dihydroprogesterone had sup- 


„pressive effects on ?H-thymidine incorporation into 


lymphocytes at 10* ng. per milliliter and the minimum 
effective concentration of progesterone was 2 x 10? 
ng. per milliliter. 

Effect of prednisolone on the incorporation of ?H- 
thymidine by lymphocytes. The results are shown in 
Fig. 6. Significant decrease in per cent incorporation 
was observed above the concentration of 10° ng. per 
milliliter. Calculating from the minimum effective con- 
centration of prednisolone, this steroid was judged ap- 
proximately 20 times or more potent than progester- 
one in its suppressive effect. 


Comment 


The present investigation indicates that of nine 
sex steroids tested, including estrogens, androgens, 
and progestogens, progesterone and 20a-dihydro- 
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progesterone can inhibit the lymphocyte transfor- 
mation induced by PHA. The result confirms the 
inhibitory property of progesterone obtained in our 
previous experiment and adds another progesta- 
tional steroid to the list of possible immunosuppressive 
steroids. 

The in vitro effect of progesterone on lymphocyte 


transformation observed in the present study must be 


evaluated in the light of its physiologic role in vivo 
during pregnancy. The effective range of proges- 
terone in vitro for suppression of lymphocyte reactivity 
to PHA is from 2 x 10? to 10* ng. per milliliter. The 
circulating level of progesterone in pregnant women 
ranges between 20 and 280 ng. per milliliter,’ which is 
considerably lower than the minimum effective con- 
centration observed in the present in vitro study. How- 
ever, progesterone concentrations in the human 
placenta’ have been reported to be in the range from 
2 X 10* to 6 x 10? ng. per 1.0 gram of tissue through- 
out the entire course of pregnancy, with the highest 
level in the second gestational month. The local con- 
centrations of progesterone are in accordance with the 
effective range of progesterone concentration in vitro. 
It is reasonable to assume that progesterone probably 
acts as an immunosuppressant at its site of production 
rather than at the systemic level. The presence of 
progesterone in high concentration in free-lying rabbit 
blastocysts" and the of A°-3£- 
hydroxysteroid dehydrogenase activity in rat blasto- 
meres of the periimplantation stage?" are interesting 


demonstration 


when one assumes an immunosuppressive role for 
progesterone in local immunity at implantation sites. 

The inhibitory potency of 20a-dihydroprogesterone 
appears a little lower than that of progesterone in 
terms of the mean per cent incorporation of the 
radioactive thymidine. Conversion of 20a-dihydro- 
progesterone to progesterone at a sizable rate but 
not the reverse reaction by the midterm human pla- 
centa has been demonstrated by a perfusion exper- 
iment.”! It seems likely that 20a-dihydroprogesterone 
is a complementary factor which either works on the 
lymphocytes directly or provides a precursor for pro- 
gesterone production in the placenta. The observed in- 
hibitory effects of these progestational agents are now 
under investigation using mixed lymphocyte culture. 

It is noteworthy that neither progesterone nor 20a- 
dihydroprogesterone has cytotoxic activity toward the 
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lymphocytes. Since the target cells of PHA are gener- 
ally considered to be thymus-derived lymphocytes, 
the T-cell population might be reduced if the im- 
munosuppressive steroids were cytotoxic toward the 
lymphocytes. However, the proportion of T-cells is not 
altered in the peripheral blood of pregnant women as 
checked by the spontaneous rosette test? Non- 
cytotoxicity of these steroids also seems favorable for 
the fetal survival. The mechanism by which these 
progestational agents reveal their noncytotoxic im- 
munosuppressive property remains to be examined. 

None of the estrogenic or androgenic steroids tested 
showed inhibitory effect on the reactivity of lympho- 
cytes to PHA. There is a report” indicating a definite 
inhibitory effect of diethylstilbestrol in a similar in vitro 
experiment. The concentrations of the estrogenice 
agent employed in this experiment were 500 ug per 
milliliter or more, considerably higher than those used 
in the present investigation. The total concentration of 
estrone, estradiol, and estriol in the human placenta” 
lies approximately between 2 x 10? and 3 x 10° ng. 
per 1.0 gram of the tissue. The reported effect in vitro 
of diethylstilbestrol may well be due to a pharmacologic 
rather than a physiologic effect. Therefore, it is 
difficult to attribute a direct immunosuppressive prop- 
erty to estrogens in a physiologic condition such as 
pregnancy. 

On the other hand, the efficacy of estrogen injection 
in inhibiting homograft rejection has been described.? 
Recently, it has been reported that pregnancy zone 
protein appears not only in the sera of pregnant 
women™ ?* but also in women taking oral contracep- 
tives.'” This a;-globulin has been demonstrated to pos- 
sess inhibitory activity toward lymphocyte response to 
PHA," and is inducible by estrogen but not by proges- 
terone. The immunosuppressive property of estro- 
gen in vivo could be interpreted as an indirect effect 
through induction of the particular protein which 
is partly responsible for the 
mechanism during pregnancy. 


immunoregulatory 
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Amniocentesis for prenatal detection 


of genetic defects 


ALBERT B. GERBIE, M:D. 
Chicago, Illinois 


TRANSABDOMINAL AMNIOCENTESIS is the primary 
tool of prenatal genetic studies, which have become an 
integral part of prenatal care. It has proved to be a safe 
procedure which provides ready access to fetal cells 
and metabolites in the amniotic fluid for chromosomal 
and biochemical analyses.' Obstetricians should no 
longer be reluctant to recommend amniocentesis dur- 
ing the second trimester of pregnancy to all patients 
for whom there is a specific indication for prenatal ge- 
netic studies. 

When we receive a telephone call or other communi- 
cation from either a physician or patient inquiring 
about prenatal diagnosis, an appointment is made for 
the patient and her husband at the Genetics Depart- 
ment of the Children's Memorial Hospital where she is 
seen by a clinical geneticist. During this meeting an 
accurate genetic history is obtained, the precise diag- 
nosis of the abnormality in question can be deter- 
mined, and the patients are provided information 
about the occurrence and recurrence of the genetic 
disease. In addition to the genetic risk, the parents 
must be made aware of the prognosis of a child af- 
fected with a particular disorder. If indicated, am- 
niocentesis will be recommended to be done at approx- 
imately 14 to 16 weeks of gestation (Table I). 

At the present time, analysis of amniotic fluid and of 
cultivated fetal cells can provide a firm diagnosis for 
essentially all chromosomal disorders and for many of 
the inborn errors of metabolism and for open neural 
tube defects.?~® 
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The patient is informed of the possibility of compli- 
cations (hemorrhage, infection, abortion) and that to 
date the incidence of major problems has been very 
low." In addition, the time factor from amniocentesis to 
diagnosis (3 to 5 weeks) should be clearly stated. The" 
possibility of failure to obtain amniotic fluid, the failure 
of the cells to grow in culture, and even the possibility 
of diagnostic errors should be pointed out. The patient 
and her husband (if available) are asked to sign an 
informed consent at this time (Fig. 1). 

In consultation and cooperation with the patient's 
obstetrician regarding prenatal progress and care, an 
appointment is made for ultrasonography and am- 
niocentesis between 14 and 16 weeks' gestation. Our 
techniques for transabdominal amniocentesis and cul- 
tivation and analysis of the amniotic fluid cells have 


been previously described" > * and will be only outlined 
in this paper (Table II). 


Results 


In our laboratory, transabdominal amniocentesis 
and analysis were successful initially in 91 per cent of 
the cases. Repeat procedures were required in 8.6 per 
cent. Repeat procedures were necessary because of 
failure to obtain amniotic fluid, failure to cultivate am- 
niotic fluid cells, and the loss of the amniotic fluid sam- 
ple by contamination. Grossly bloody amniotic fluid 
was obtained in approximately 7 per cent of the taps 
and microscopic evidence of erythrocyte contamina- 
tion was found in the majority. There was no re- 
lationship between bloody taps and success or failure to 
cultivate the amniotic fluid cells. 

Complications during or following transabdominal 
amniocentesis in the second trimester of pregnancy for 
prenatal diagnosis have been amazingly few. 

Maternal hemorrhage, infection, isoimmunization, 
abortion, and fetal injury are all potential risks but in 
our series as well as in the NICHHD study there was no 
significant difference between patients undergoing 
amniocentesis and control patients. The outcome of 
pregnancies which we have monitored by amniocen- ` 


tesis can be seen in Table I. . 
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INFORMED CONSENT AND RELEASE 


TO WHOM IT MAY CONCERN: 


We, the undersigned, have requested of Dr. Henry L. Nadler and Dr. 
that an attempt be made to perform a chromosomal analysis and/or assay for an 
inborn error of metabolism or congenital anomaly on our unborn child. We 
understand that the cells and fluid required as a basis for such an analysis are obtained 
in amniotic fluid by a transabdominal amniocentesis procedure which involves 
penetration of the mother’s abdominal and uterine walls, and the aminotic sac by a 
hypodermic needle. 

The following points have been explained to us and we understand and accept 
them: 


l. That although transabdominal amniocentesis is a proven technic which has been 
used extensively and hazard to the mother or the fetus is considered to be extremely 
small, it cannot be guaranteed that the procedure will not cause damage to the 
mother or the fetus or initiate premature labor possibly resulting in spontaneous 
abortion. 

2. That any particular attempt to obtain amniotic fluid by transabdominal 
amniocentesis may be unsuccessful. 

3. That an attempt to obtain a viable tissue culture from the cells of any particular 
sample of amniotic fluid may be unsuccessful or the chromosome preparations 
and/or assay may be of poor quality and unusable. 

4. That although the likelihood of a misinterpretation of the chromosome 
karyotypes and/or assay in this case is considered to be extremely small, a complete 
and correct diagnosis of the condition of the fetus based on the karyotypes and/or 
assay obtained cannot be guaranteed. 


In full recognition of these possible hazards and limitations of the techniques and 
interpretations involved in the chromosomal analysis and/or assay of our unborn child, 
we elect to have the analysis attempted and hereby request same. 

In consideration of the performance of this attempted analysis, we hereby release 
Dr. Henry L. Nadler, Dr. _________ and the Cytogenetics Laboratory of Children's 
Memorial Hospital from any liability for any injury, either physical or mental, which 
might be sustained by either of us or our unborn child as the result of the factors and 
hazards of technics and evaluations involved in this diagnosis as hereinabove set forth, 
and hereby assume all risks inherent in this procedure. 


WITNESS: SIGNED: 





Date: 


Fig. 1. Form used for parent as guardian to give informed consent. 


in which one parent is a carrier of a chromosomal rear- 


It is our clinical opinion that every obstetrician rangement, that is, D/G, G/G. or other translocations. 


should offer amniocentesis for prenatal genetic studies The risks of this group having an abnormal child range 
, when indicated or seek consultation when in doubt. We from 25 to 100 per cent. 

use the following scheme in assessing patients for am- Known carriers of sex-linked recessive disorders. This 

niocentesis: 


group includes such diseases as hemophilia, Du- 


High-risk group. chenne's muscular dystrophy, and a type of hydro- 


Translocation carrier. This group is composed of cases cephalus due to aqueductal stenosis, etc. Definitive 
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Table I. Indications and results of amniotic fluid 
analyses 









Affected 


fetuses 


Therapeutic 
abortions 






Studied 





Indication 





Chromosomal: 
Maternal age, 35 yr. 391 8 8 
Previous trisomic Down's = 225 4 3 
Other 63 7 8 
X-linked recessive 36 15 12 
males 
Metabolic 110 12 11 
Central nervous system 30 — — 
defects E e 
Total 855 46 42 


Table II. Outline of steps in intrauterine genetic 
diagnosis 





A. Genetic counseling and the signing of informed consent 
for transabdominal amniocentesis 
B. Timing—14 to 16 wk. gestation 
C. Technique 
1. Ultrasonography 
a. Placental localization 
b. Determine normal pregnancy, twins, gestational 
age 
2. Strict aseptic technique 
3. No. 22 gauge spinal needle with stilette, 
inserted transabdominally—usually in the midline, 
directed at right angle toward the middle of the 
uterine cavity. Clear the needle with a sterile plastic 
syringe, which is removed, and a second sterile 
plastic syringe is then used to withdraw 15 ml. of 
amniotic fluid 
4. The amniotic fluid is placed in a sterile plastic tube 
and transported at ambient temperature as soon as 
possible to the laboratory (although immediate 
preparation in the laboratory is preferred, the fluid 
in its sterile container can be sent by airmail to 
distant laboratories) 
D. The patient is observed and instructed to report any 
bleeding, pain, fever, or loss of amniotic fluid 
E. All fetuses, if aborted, and all newborn infants should 
be evaluated for disorders 





diagnosis is not usually possible for disorders in this 
category; however, increased precision in counseling 
can be accomplished in that a boy in utero has a 50 per 
cent chance of having the disease in question. 

Inborn errors of metabolism. The familial biochemical 
disorders are autosomal recessive diseases, thus neces- 
sitating that both parents be carriers to have an af- 
fected child, i.e., one in four of their children could be 
so affected. Essentially, these diseases are characterized 
by growth retardation, failure to thrive, mental retar- 
dation, and early death in infancy. 
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Moderate-risk group. 

Age. This group consists of women who became 
pregnant at an age of 40 years or more. The risk of a 
child with a chromosomal aberration such as trisomic 
Down's syndrome is greater than 1 per cent. The risks 
of other chromosomal aberrations also increase in this 
age group. 

Neural tube defects (spina bifida, anencephaly). The re- 
currence is approximately 5 per cent; 90 per cent of 
these defects can be diagnosed by an elevated level of 
alpha-fetoprotein in amniotic fluid.” '° 

Low-risk group. This group is composed primarily 
of women who are past the age of 35 years or who have 
previously borne a child with trisomic Down's syn- 
drome. 

The other inherited conditions which are not diag- 
nosable by present clinically available methods must 
await the refinement of ultrasonic techniques!" * and 
the further development of a clinically available feto- 
scope? for direct visualization of the fetus and for ob- 
taining fetal blood samples.'* '° 

Ultrasonic fetal and placental localization, although 
not mandatory, may minimize the risks of amniocen- 
tesis for use in genetic counseling.'? It permits choosing 
a site other than low midline with a low-lying anterior 
placenta; with a posterior placenta, the insertion within 
the amniotic cavity should stop short of the placenta. 
Although complications of amniocentesis in the second 
trimester without ultrasound have been very few, it 
seems worthwhile to try to decrease even this small risk 
by the use of ultrasound. Ultrasonography can also 
identify a twin pregnancy, may allow fetal head mea- 
surements for assessment of growth, and by localizing 
the placenta and available pockets of amniotic fluid 
provide a better target for the amniocentesis need]e. 

The most important requirement that must be 
satisfied before intrauterine diagnosis is undertaken is 
the availability of a laboratory experienced in cultivat- 
ing and analyzing amniotic fluid cells. Cultivated am- 
niotic fluid cells represent the most reliable index for 
prenatal diagnosis of both chromosomal and biochemi- 
cal disorders, despite the delay (3 to 5 weeks) and tech- 
nical difficulties involved in cell cultivation. Techniques 
must be available for chromosomal analysis (routine 
karyotyping and banding), enzyme analysis, histo- 
chemistry, autoradiography, electron microscopy, and 
electrophoresis. 

Diagnostic errors have been almost nonexistent. The 
recently reported cumulative study coordinated by the . 
National Institute of Child Health and Human Devel- 
opment (NICHHD) answered the basic questions re- 
garding the use of amniocentesis in the middle trimes- 
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ter: The procedure is safe; the accuracy of diagnosis is 
99.3 per cent. This is most fortunate since the timing of 
the procedure (14 to 16 weeks) and the length of time 
necessary to cultivate the cells and perform the analysis 
(3 to 5 weeks) make it almost mandatory, and almost 
unique in medicine, that the patient management be 
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based on a single nonrepeated laboratory procedure. 
Because of the risk involved and the consequences of 
the results, only physicians and laboratories with a 
great deal of experience should undertake the respon- 
sibility of amniocentesis and amniotic fluid analysis for 
intrauterine genetic diagnosis. 
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some social and medical correlates of pregnancy outcome 


GABRIEL STICKLE, M.A. 
PAUL MA, M.Sc. 
White Plains, New York 


The separate and joint influence of certain social and medical risks and of early prenatal 
care on pregnancy outcome was studied in a cohort of 129,739 single live births in 
upstate New Yorh in 1973. The births were categorized by maternal age, the presence or 
absence of four putative risk factors, and the provision or nonprovision of early prenatal 
care. Low birth weight and infant death rates of these categories varied directly with the 
number of risk factors present. For women exposed to the same risks, however, these rates 
were significnatly lower in those who received prenatal care in the first trimester. But 
early prenatal care was least common among women at highest risk. (AM. J. OBSTET. 


GYNECOL. 127: 162, 1977.) 


Lewis, Charles, and Patwary' have demonstrated the 
influence of selected social risk factors on birth weight 
in a random sample of households in 46 small geo- 
graphic areas in Michigan. In a larger study in New 
York City, based on linked records of live births and 
subsequent infant deaths, Chase* examined the rela- 
tionship of low birth weight and deaths under 1 year 
with the presence of certain medical and social risks, as 
well as the amount and quality of medical care received 
during pregnancy and at delivery. 

These studies have contributed to the development 
of a consensus among health professionals and in- 


formed laymen on certain underlying principles of 


perinatal health, principles based in large part on new 
knowledge and on new clinical capabilities. 

What are these principles? The first is that the out- 
come of pregnancy is determined by a variety of risk 
factors, some of which are subject to control. For 
example, it has been shown that the presence of certain 
medical risks, such as a history of spontaneous fetal loss 
or a pregnancy complicated by maternal diabetes, 
toxemia, or other disease, increases the likelihood of 
neonatal death or damage. Social factors also exert 
their influence. Thus, the unmarried mother and the 
undereducated mother tend to experience poorer out- 
comes. These and many other biologic and social de- 
terminants are interrelated so that the separate effect 
of each seldom can be measured with precision. In fact, 
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it can be said that there is an element of medicine in 
every social risk and an element of society in every 
medical risk. 

A second principle of perinatal health is that some of 
the risks can be identified early in pregnancy and, on 
occasion, even before conception, so that preventive or 
ameliorative measures can be undertaken in time to 
influence the results. Obviously, treatment of mater- 
nal disease protects the health of the fetus. Food 
supplementation and nutrition education for the mal- 
nourished mother can add those critical few ounces to 
birth weight which often spell the difference between 
survival and death, between vigorous development and 
retarded physical or mental growth.? 

A third principle is that the presence of these risks in 
many pregnancies will continue to go unnoticed and 
unremedied unless and until their importance to the 
health of the individual, the family, and the community 
is more widely recognized. 

The validity and relevance of these principles are 
evidenced by the results of a study of 129,739 single 
live births in Upstate New York in 1973. This study was 
based on special tabulations of live births in that year 
and of the ensuing infant deaths, prepared by the New 
York State Department of Health.* 


Method 


Each of four specific risks known to be associated 
with pregnancy outcome were examined separately 
and in combination with the others: low educational 


*The authors are indebted to Messrs. P. Quickenton, G. 
Therriault, and P. Herzfeld of the New York State Depart-* 
ment of Health for their generous assistance in providing 
tabulations of the required data. 1 
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Fig. 1. Per cent of single liveborn infants whose mothers were at specified social and medical risks 
(singly or in combination with one or more of the other risks), by maternal age group, Upstate New 
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Fig. 2. Per cent of single liveborn infants weighing 2,500 grams (51⁄2 pounds) or less whose mothers 
were at 0, 1, 2, and 3 or 4 specified social and medical risks, by maternal age group, Upstate New 


York, 1973. 


attainment, single marital status, medical complications 
during pregnancy or delivery, and history of previous 
fetal loss. One means of intervention, the provision of 
early prenatal care, also was considered. 

Low birth weight (2,500 grams or less) and infant 
death rates were calculated for the pregnancies at each 
combination of risks, by maternal age group. Each 
combination was further subdivided into those who 
had and who did not have first trimester prenatal care. 
The sign test was employed to assess the significance of 
the differences between these rates. 


Results 


In Fig. 1 the percentage of women at each of these 
risks and the percentage receiving late or no prenatal 
* care is shown for each maternal age group: under 20, 


20 to 34, and 35 and over. As would be expected, the 
proportion of unmarried women was highest (nearly 
one third) for the group under 20. On the other hand, 
the frequency of previous fetal death varied directly 
with maternal age since this risk is a function, in part, 
of the number of previous pregnancies. A large pro- 
portion of women in each age group, but especially 
among teenagers, did not have prenatal care in the first 
trimester. 

As shown in Fig. 2, the outcome of these pregnancies 
seems to have been closely associated with the presence 
of such risks. The larger the number of risks present, 
the more common was an infant weighing 2,500 grams 
or less. 

The presence of even a single one of the four risks 
increased the probability of low birth weight by 50 to 
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Fig. 3. Infant deaths per 1,000 single live births to mothers aged 20 to 34 at specified social and 
medical risks who had early prenatal care and late or no prenatal care, Upstate New York, 1973. 


Table I. Infant mortality rates and low birth weight 
ratios of single live births to mothers at specified 


risk alone or in combination with one or more 
other risks, Upstate New York, 1973 














Deaths per Per cent live 
Rish(s) to which 1,000 live births 2,500 
exposed births grams 


None of the following 10.2 5.9 
Less than 8 years school 
This risk only 17:3 7.1 
With other risk(s) 49.8 13.4 
Unmarried 
This risk only 26.3 12.9 
With other risk(s) 47.1 16.1 
Medical complications 
This risk only 26.8 10.5 
With other risk(s) 51.2 16.7 


Previous fetal death(s) 
This risk only D. 7.9 
With other risk(s) 44.4 





60 per cent. The presence of three or all four risks 
trebled the low-weight ratio in infants born to mothers 
under 20 and quadrupled it in the babies of older wom- 
en. The variations in infant deaths were even more 
dramatic. The death rate for infants born to mothers 
aged 20 to 34 more than doubled with each added risk 
factor: from 9.1 per 1,000 for the no risk group to 
20.6, 45.7, and 98.0, respectively, for those with 1, 2, 
and 3 or 4 risks. 

The outcome of pregnancy, however, may depend 
not simply on the number of risks present, but upon 
which ones and their combinations. Table I shows the 
death rates and the low-weight ratios for infants whose 
mothers were exposed to specific risks alone or in com- 


bination with others. For pregnancies at none of these 
risks, the death rate was 10 per 1,000 live births and the 
percentage of neonates weighing 2,500 grams or less 
was 5.9. 

For pregnancies at only one risk, single marital status 
appears to have had a more profound influence on 
both measures of outcome (26.3 per 1,000 and 12.9 per 
cent) than low educational attainment (17.3 per 1,000 
and 7.1 per cent). Medical complications of the current 
pregnancy were associated with higher death rates and 
low weight ratios (26.8 per 1,000 and 10.5 per cent) 
than a prior fetal death (17.7 per 1,000 and 7.9 per 
cent). However, there was much more uniformity in 
these rates in pregnancies which were exposed to more 
than one risk, regardless of their combinations. 

There are 15 possible combinations of these four 
risks, considered singly and together with each other. 
If each risk exerted an equal effect on pregnancy out- 
come, the infant death rates and low-weight ratios 
among these combinations would vary only in ac- 
cordance with number of risk factors present. This 
hypothesis could not be tested in the maternal age 
groups under 20 or 35 and over because too few in- 
fants were included. In the 20 to 34 age group, how- 
ever, statistically significant excess deaths were found 
by the chi-square test only among the neonates of un- 
married mothers with less than 8 years of schooling 
who were at neither of the other risks—66 per 1,000, as 
compared with 46 per 1,000 for all two-risk pregnan- 
cies (p < 0.05). None of the variations in low birth 
weight ratios among pregnancies at the same number 
of multiple risks were statistically significant. 

Three of the four risks examined in this study—low 
educational attainment, single marital status, and his- 
tory of fetal death—can be identified at the first pre- 
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natal visit if they are present. Moreover, it has been 
estimated that approximately 70 per cent of the medi- 
cal complications can be anticipated as a result of an 
initial examination.” Of course, there has to be a first 
prenatal visit. But does early prenatal care really help 
in the face of these social and medical risks? 

Fig. 3 compares the death rates of infants whose 
mothers were exposed to identical combinations of the 
four risks but who did and who did not receive pre- 
natal care in the first trimester. In seven of these eight 

ə paired groups,* the death rate was higher among in- 
fants whose mothers received prenatal care later or not 


*Too few births occurred in the remaining risk combina- 
tions to justify computation of rates. 





at all. The sign test indicates that this is significantly 
greater than the four out of eight which we could ex- 
pect due to chance (p « 0.05). Failure to obtain early 
prenatal care was associated with a markedly higher 
death rate for infants of women at multiple social risks 
or multiple medical risks. 

Fig. 4 demonstrates a similar relationship for low 
birth weight ratios. In 11 of these 12 paired groups,* 
the percentage of neonates weighing 2,500 grams or 
less is higher for those whose mothers failed to obtain 
prenatal care in the first trimester (p < 0.05). 

It would appear to follow that the provision of early 
prenatal care is an immediate, urgent, and practical 
measure for offsetting these medical and social risks. 
Pregnancies at these risks ought to be given highest 








f 
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Fig. 6. Per cent of neonates weighing 5% pounds or less, by 
trimester in which mothers began prenatal care, 42 states and 
the District of Columbia, 1974. 


priority for the provision of such care. But is this the 
way our health priorities are assigned? 

In Fig. 5, three variables have been plotted against 
number of risks present: infant death, low birth weight, 
and per cent with early prenatal care. Actually, those 
whose needs were least urgent, as measured either by 
number of risks to which exposed or by outcome, more 
commonly received early prenatal care than those 
whose needs were greatest. Nearly four out of five 
pregnant women who were at none of these risks re- 
ceived prenatal care in the first trimester as compared 
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with less than half of the women who were at three or 
four different risks. This suggests a misallocation of 
health resources, in which those at greatest risk appar- 
ently receive the least timely care. 


Comment 

This situation is characteristic not only of Upstate 
New York, but of much of the nation. In 1974, 27 per 
cent of all pregnant women (23 per cent of whites and 
42 per cent of nonwhites) in 42 states and the District 
of Columbia either began their medical care after the 
first trimester or had no medical care at all during 
pregnancy. The results in terms of birth weight are 
shown in Fig. 6. Low birth weight was most common in 
neonates whose mothers received no prenatal care (20 
per cent) and least common in those whose mothers’ 
prenatal care began in the first trimester (less than 7 
per cent). It was, however, much more common among 
nonwhites than whites, even in women who started 
prenatal care early in pregnancy. This suggests that the 
provision of early prenatal care, while important, can- 
not in itself completely offset the deleterious effects of 
the many social risks associated with race. 

The outcome of pregnancy is the result of many in- 
teracting biologic and social factors, only a few of which 
have been considered here, that influence and are, in 
turn, influenced by the amount and quality of precon- 
ceptional, obstetric, and neonatal care given. The 
availability and accessibility of such care for all preg- 
nant women, regardless of ability to pay or other social 
characteristics, is an objective of the highest priority. 
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Hydatidiform mole: two entities 


A morphologic and cytogenetic study with 
some clinical considerations 
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In a continuous series of 811 spontaneous and 1,097 induced abortions, 75 specimens 
with gross swellings of the chorionic villi were found. On gross morphology, 
histopatholgy, and karyotype these were classified into two entities: “partial mole” and 
“complete mole." A total of 56 moles were “partial” (i.e., normal chorionic villi 
intermingled with hydropic villi) and associated with a fetus, cord, and/or amniotic 
membrane. The great majority of partial moles (40/49) presented various chromosomal 
anomalies, especially triploidy and trisomy 16. None of these cases showed marked 
trophoblastic hyperplasia or anaplasia and, after at least 1 year's follow-up, none had a 
malignant evolution. A total of 19 moles were “complete,” without fetus, cord, or 
amniotic membrane. Of the 10 cases in which the karyotype could be established, it was 
46,XX normal female. The quality of the material of the nine remaining cases did not 
permit a cytogenetic evaluation; nevertheless, when a search for sex chromatin was 
possible (seven cases), it was positive. All 19 cases showed marked trophoblastic 
hyperplasia and anaplasia; two of them presented distant metastases on follow-up. It is 
considered that “complete” moles constitute a “high-risk group” for malignant trophoblastic 
neoplasia. (AM. J. OBSTET. GYNECOL. 127: 167, 1977.) 





CvTOGENETICS applied to fetal and placental tissue, hydatidiform mole”; (3) incomplete or “partial” moles 
especially to the molar transformation of the chorionic with a mid or late pregnancy fetus, generally stillborn 
villi, helped to clarify the confusion existing in the but sometimes alive” ?; (4) occasional moles (partial 
pathology of the hydatidiform moles. Moles are usually or complete) concomitant with a separate normal con- 
described as: (1) "classic (true) hydatidiform moles," ceptus.’ ° 
i.e., fully developed or "complete" moles without a Chromosome analyses of the "classic" hydatidiform 
fetus; (2) "transitional moles"; transitional moles "are moles have revealed an exclusively female karyotype, 1 
true blighted ova, some or all of whose villi are grossly 46,XX,""' whereas “transitional” and "partial" moles | 
hydatid but with the essential form of the ovisac main- showed a preponderance of polyploidy, especially trip- | 
tained". . .the latter will usually “be empty or lined by loidy.*” ?? | 
an amnion, although occasionally the chorion may con- The so-called *hydatidiform degeneration," which | 
tain a nodular or stunted embryo"; these moles are shows small grapelike or fusiform swellings up to | | 
often considered as a stage of evoluation of the “classic mm. in diameter and which is frequently associated | 
with early spontaneous abortion, revealed various 
From the Centre de cytologie et dépistage du cancer and chromosome anomalies.!® | 
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These findings disagree with the concept of different 
aspects of the same disease. If, then, we are dealing 
with two or more different disease entities, the ques- | 
tion arises as to the malignant potential of each entity. | 
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cytologie et de dépistage du cancer, 34, bud de la Cluse, The following study is an attempt to delineate a 
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Fig. 1. Gross morphology. 4, Normal chorionic villi. B, “Par- 
tial” mole (case of triploidy, 69, XXY). Normal villi are inter- 
mingled with swollen ones. C, "Complete" mole (46, XX). AII 
the villi are swollen. 


deals with gross morphology, histopathology, and 
cytogenetic analysis of abortion specimens with mac- 
roscopically recognizable swellings of the villi. As pre- 
viously suggested," hydatidiform moles can be clas- 
sified into two distinct entities whose macroscopic 
features, histologic findings, and karyotype are dif- 
ferent from each other. 


Material and methods 


A total of 75 molar specimens (65 spontaneous and 
10 induced abortions) were encountered during the 
period from November, 1969, to December, 1975. 
They were derived from a continuous series of 811 
spontaneous and 1,097 induced abortions. All the 
available tissue fragments were collected in Ringer's 
solution, repeatedly washed, and embryonic and pla- 
cental tissues separated from the maternal ones. 

Gross examination. Tissue fragments were checked 
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by naked eye and under a dissection microscope for 
swelling of the villi and presence of an embryo, em- 
bryonic parts, cord, and/or amniotic membrane. Only 
grossly recognizable swelling of the villi, i.e., those 
measuring | mm. or more in diameter, were included. 

A specimen was classified as "partial mole" if both 
normal and swollen villi were found intermingled and 
as "complete mole" if the swelling involved all the villi 
(Fig. 1). When an embryo, embryonic parts, cord, 
and/or amniotic membrane were present, the case was 
classified as "partial mole." 

Histopathology. Part of the molar tissue was fixed in 
Carnoy's solution, routinely dehydrated, embedded in 
paraffin blocks, and stained with hematoxylin and 
eosin. As a routine, 15 to 20 blocks were prepared from 
each case of mole; whenever the material was scarce, all 
of it was examined. Special attention was paid to the 
following elements: (1) presence of normal chorionic 
villi, (2) presence of amniotic membrane, (3) presence 
of fetal vessels in the villi, and (4) trophoblastic 
changes: (a) "trophoblastic cells hyperplasia" (cyto 
and/or syncytiotrophoblastic) and (b) “trophoblas- 
tic cells anaplasia” which includes nuclear hyper- 
chromatism, pleiomorphism, mitotic activity, and cy- 
toplasmic vascuolization. 

Cytogenetics. Embryonic parts, cord, and/or amni- 
otic membrane from partial mole specimens were 
karyoty ped after short-term tissue culture. In complete 
mole specimens, on the other hand, direct chromo- 
some preparations were made from chorionic villi. Tis- 
sue culture technique was not employed in the latter in 
view of the possibility of the outgrowth of maternal 
decidual cells. 


Results 

Of the 75 molar specimens, 56 were partial and 19 
were complete. 

Gross examination. 

Partial moles. These 56 cases were associated with a 
fetus, cord, and/or an amniotic membrane. In most 
instances, the swollen villi did not exceed 5 mm. in 
diameter, but in some instances, when pregnancy was 
maintained to midterm, they occasionally measured up 
to 20 mm. Normal villi were also always present. 

Complete moles. These 19 cases lacked an embryo, 
cord, or amniotic membrane (in four cases some mem- 
brane-like pieces of tissue were recovered which 
on subsequent histologic examination did not show 
amniotic epithelium). The villi of eight specimens from 
the first trimester of pregnancy measured 1 to 88 mm. 
in diameter, whereas those from the second trimes- 
ter were larger, measuring 1.5 to 20 mm. Normal 
chorionic villi were never found. 
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Fig. 2. Partial mole (triploidy, 69, XXY). Swollen villi lined by 
atrophic trophoblast. (Hematoxylin and eosin; x60.) 


Histopathology. 

Partial moles. These were characterized by the ab- 
sence on the surface of the swollen villi of trophoblastic 
cells anaplasia and marked hyperplasia (Fig. 2). In 
seven cases, a slight hyperplasia of the syncytiotropho- 
blastic cells with vacuolated cytoplasm was found. Gen- 
erally, the trophoblast was atrophic. Normal chorionic 
villi were always present and, when well preserved, 
fetal vessels could be seen. Fragments of amniotic 
membranes were always found. 

Complete moles. In all specimens, both trophoblastic 
elements (syncytio- and cytotrophoblast) showed 
marked hyperplasia and anaplasia (Fig. 3). Atrophic hy- 
datidiform villi and slight trophoblastic hyperplasia 
were sometimes present. Capillaries were only excep- 
tionally seen, and in these rare instances, the vessels 
looked like those present in primordial villi of the very 
young ovum. In those vessels fetal nucleated red blood 
cells, which should have accounted for fetal circulation, 
were never found. The stroma of the villi, when pre- 
served, had the appearance of the immature mesen- 
chyme. Fragments of amniotic membrane were never 
found. 

Cytogenetics. 

Partial moles. Karyotyping was successful in 49 of 56 
cultured specimens. Of these, 40 were abnormal and 
nine normal. Chromosome anomalies included tri- 
somies 2, 13, 16, and 18 and double trisomies, trip- 
loidy, and tetraploidy. Most frequent among them 
were triploidy (22 cases) and trisomy 16 (11 cases). Al- 
though cases of partial mole could be subclassified on 
gross examination and/or under dissection micro- 


* scope, this aspect will not be dealt with here. 


Complete moles. Karyotyping was done in 10 of 19 
specimens, and all had a 46, XX (normal female) 
karyotype. The quality of the material of the nine re- 
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Fig. 3. Complete mole (46, XX). Swollen villus lined by 
hyperplastic and anaplastic trophoblast. (Hematoxylin and 
eosin; X 150.) 


maining cases did not permit a cytogenetic evaluation; 
nevertheless, in seven cases for which a search for sex 
chromatin was possible, it was positive. 


Comments 


The present study indicates that the hydatidiform 
mole can be classified into two distinct entities: “partial” 
and "complete" moles. There was a good correla- 
tion between gross morphology, histopatholgy, and 
karyotype (Table I). 

Partial moles were associated with a fetus, cord, 
and/or amniotic membrane. Chromosome anomalies 
were frequent, the most frequent among them being 
triploidy and trisomy 16. 

None of the 56 partial moles classifiable as group I or 
Il of Hertig's? classification gave rise to chorioadenoma 
destruens or to choriocarcinoma. The patients were 
followed for at least 1 year by clinical examination, 
quantitative hCG determinations (biologic or radioim- 
munologic assays), and chest x-ray. An extensive re- 
view of the literature failed to discover any well- 
documented case of partial mole having undergone 
malignant evolution. 

Therefore, we think that cases of partial mole need 
not be considered as potentially malignant. Prophylac- 
tic chemotherapy should not be administered and, 
furthermore, a subsequent pregnancy is not contrain- 
dicated. 

Complete moles can be defined by gross morphology 
as conceptuses with grossly swollen villi but without a 
fetus, cord, or amniotic membrane. In our series, when 
the karyotype could be established, it was exclusively 
46, XX, normal female. The only published series of 
direct chromosome analysis of this condition by Sasaki, 
Fukushima, and Makino,’ Makino, Sasaki, and 
Fukushima,* and Makino, Sasaki, and Fukushima? 
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Table I. Distribution of 75 cases of hydatidiform moles 





Type of mole 





Partial, 
with fetus, 
cord, and/or 
amniotic 
membranes 


Complete, 19 0 104 


without fetus, 
cord, or 
amniotic 
membranes 
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Metastases 
Hyper- Ana- at 
Normal Unknown plasia plasia follow-up 
7 7 0 0 
(slight) 
9 19 19 2 
(marked) 





*Triploidy, 22 cases; trisomy 2, 1 case; trisomy 13, 1 case; trisomy 16, 11 cases; trisomy 18, 2 cases; double trisomy, 2 cases; 


tetraploidy, 1 case. 
146, XY, 2 cases; 46, XX, 7 cases. 
tAll cases 46, XX. 


showed 23 cases of 46, XX vs. one 46, XY. Fukushi- 
ma," however, extending the study, dropped the 46, 
XY specimen as morphologically atypical. His complete 
study comprised 33 cases of 46, XX. 

Complete moles exhibiting marked hyperplasia and 
anaplasia of the trophoblast constitute a "high risk" for 
malignant trophoblastic neoplasia. Two of our 19 
complete moles later presented distant metastases. On 
the other hand, Makino's, Sasaki's, and Fukushima's? 
karyotyped destructive mole and chrioepithelioma all 
had XX sex chromosome constitution in addition to 
aneuploidy. It is our expectation that future studies will show 
that all malignant trophoblastic neoplasias originate exclu- 
sively in complete moles. 


Patients with complete moles should be closely fol- 
lowed after the evacuation of the uterine cavity in 
order to detect signs of trophoblastic persistence or 
malignant transformation at the earliest moment. This 
follow-up includes the use of sufficiently sensitive as- 
says for hCG. To prevent a pregnancy which could, in 
its early stage, mislead the diagnostic tests for a recurr- 
ence, prolonged use (12 months) of a combination oral 
contraceptive is recommended. If, for some reason, a 
follow-up is not possibie, prophylactic chemotherapy 
should be considered. 


The authors thank Mrs. R. Lunt, M.Ph., for her 
efficient collaboration. 





REFERENCES 


1. Hertig, A. T., In Meigs, J. V., and Sturgis, S. H., editors: 
Progress in Gynecology, New York, 1950, vol 2, Grune & 
Stratton, Inc., p. 372. 

2. Jones, W. B., and Lauersen, N. H.: Am. J. OBSTET. 
GYNECOL. 122: 267, 1975. 

3. Beischer, N. A.: Aust. N.Z. J. Obstet. Gynaecol. 6: 127, 
1966. 

4. Acosta-Sison, J.: AM. J. OBSTET. GYNECOL. 67: 634, 1954. 

5. Nilsson, L.: Acta Obstet. Gynecol. Scand. 36(Suppl. 7): 
55, 1957. 

6. Kirk, J. A.: Am. J. OBSTET. GYNECOL. 92: 667, 1965. 

7. Sasaki, M., Fukushima, T., and Makino, S.: Cann 53: 101, 
1962. 


8. Makino, S., Sasaki, M. S., and Fukushima, T.: Proc. Japan 
Acad. 39: 54, 1963. a 

9. Makino, S., Sasaki, M. S., Fukushima, T.: Okajimas Fol. 
Anat. Jap. 40: 439, 1965. 

10. Fukushima, T.: A study of chromosome in chorionic 
neoplasia (Japanese), Sapporo, 1968, p. 57. 

11. Makino, S., Sasaki, M. S., and Fukushima, T.: Lancet 2: 
1273, 1964. 

12. Carr, D. H.: Obstet. Gynecol. 33: 333, 1969. 

13. Philippe, E., and Boué, J. G.: Presse Med. 78: 641, 1970. 

14. Vassilakos, P., and Kajii, T.: Lancet 1: 259, 1976. 

15. Hertig, A. T.: In. Human Trophoblast, Springfield, Il- 
linois, 1968, Charles C Thomas, Publisher, p. 238. > 


len 





TOWN et et Aree omms ae eee ne 
Avs (4 . Ju t " 7 [| "X 


" 





ee ee ee ee ee eT ee y 
* i b 34 Hu i i - - ^w ry Í 


Immunologic and biologic activity of oxytocin in 


midtrimester pregnancy 


ALOIS VASICKA, M.D., F.A.C.O.G. 
P. KUMARESAN, D.V.M., PH.D. 

C. LI, M.D. 

J. SCHEFFS, M.D., F.A.C.O.G. 
Brooklyn, New York 


Immunologic and biologic activity of oxytocin (OT) were studied by simultaneous 
monitoring of plasma OT measured by radioimmunoassay ( RIA) and uterine contractility 
> measured by recording of intrauterine pressures during the step-up rate of infusion of 
synthetic OT. The results in 11 patients with midtrimester pregnancy and step-up 
increase of OT infusion by 20 mU. showed a positive correlation of the increase of plasma 
OT and uterine contractility only at the plasma OT levels of 20 to 60 pU. per milliliter 
and only with hypertonic contractility but no correlation at plasma levels below and above 
this range. The lack of correlation of “dose and response” either prior to OT infusion or 
during low or very high rate of infusion suggests that other factors than merely the 
quantity of plasma OT are involved in determining the degree of uterine response. (AM. 


J. Ossrer. GynecoL. 127: 171, 1977.) 


ALTHOUGH OT is composed of only eight amino 
acids, it has been shown to possess a potential for 
biologic and immunologic dissociation just like many 
other peptide hormones. Significant dissociation of 
immunologic and biologic activity has been dem- 
onstrated in vitro for several analogues of OT and 
vaso pressin.! Two known inactivators of OT have been 
studied, namely, sodium thioglycollate and plasma 
oxytocinase. The former cleaves the molecule at S—S 
bond,” and the latter acts on the hemicystinyl-tyrosyl 
bond forming 1,2-acyclic OT? Incubation with thio- 
glycollate destroyed the biologic activity of OT but 
left the immunologic activity intact. Incubation with 
plasma oxytocinase almost destroyed the biologic activ- 
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ity of OT,* * but resulting 1,2-acyclic OT behaved im- 
munologically as native or synthetic OT.” With the use 
of radioimmunoassay,* plasma OT is measurable more 
than in 50 per cent of early pregnancies and practically 
in all of third-trimester pregnancies. The quantity of 
plasma OT, however, shows considerable variation 
among individual patients and also among gestational 
weeks. Moreover, the concentrations of plasma OT 
during prenatal period frequently reach high levels 
whereas uterine contractility fails to show proportional 
increase. The question of OT content and uterine re- 
sponse has been studied extensively in the past.' The 
results had been frustrated, though, by the lack of an 
adequate method of measuring OT. Consequently, the 
up-to-date view of the subject is divided into two 
groups: (1) some workers believe that the quantity of 
OT is the primary factor which determines the uterine 
response and (2) others believe that the uterine sen- 
sitivity to oxytocin is the primary factor which deter- 
mines the degree of uterine contractility. It was felt 
that the question of uterine response to known plasma 
OT concentration should now be studied further since 
RIA is available. In this preliminary report the data are 
presented concerning plasma OT concentrations and 
corresponding uterine contractility after step-up OT 
infusion in midtrimester patients undergoing abortion. 
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Fig. 1. Uterine contractility curve + C.U. was defined as mm. Hg x minute. The sum of C.U. under 
the area of intrauterine pressure curve of 5 minutes was used for comparison (see text). 


Table I. Oxytocin measurement in plasma uU. per milliliter 





l vl. 0 25 33 88 65 
2 B. B. 0 8 23 35 50 
3 5. 5. 0 0 28 40 50 
4 P^D. 0 18 75 120 35 
5 R. R. 0 10 23 25 110 
6 C. G. 28 5 15 15 98 
7 T.V 5 15 43 120 50 
8 P. J 0 5 50 50 70 
9 C. M 5 15 18 35 30 
10 S.V. 17 10 17 15 23 
LT. P. N 20 20 28 23 55 
Mean 7 12 32 51 58 


Materials and methods 


Patients in this study group were admitted to the 
hospital the day before the instillation of saline and 
consent was obtained from each patient for continuous 
monitoring of intrauterine pressure and obtaining 
blood samples for RIA measurements of plasma OT. 
Eleven selected healthy primigravidas at 19 to 21 weeks 
of pregnancy were monitored continuously for in- 
trauterine pressure changes prior to and during step- 
up rate of infusion of synthetic OT. The first blood 
samples for plasma OT were collected from the 
forearm vein by means of an indwelling needle with a 
heparin lock after 30 minutes of monitoring the in- 
trauterine pressure. Oxytocin was infused in another 
antecubital vein, starting with an initial dose of 20 mU. 
per minute, and increasing the dose level to 40, 60, 80, 
and 100 mU. per minute for every 20 minutes. Blood 
samples were collected just before the next dose level 
was increased. During the postinfusion period, the 
samples were collected at 1, 2, 5, 10, 20, and 30 minute 


Oxytocin infusion for 20 minutes (mU. min.) 





After infusion stopped (minutes) 





70 100 100 65 35 5 5 
65 45 65 65 50 0 8 
65 80 75 88 78 33 18 
171 98 60 75 50 8 45 
80 88 55 28 20 13 0 
65 120 78 13 10 0 33 
120 80 78 65 25 15 10 
120 133 100 43 55 5 10 
55 45 30 25 25 20 15 
50 35 28 23 25 23 20 
100 100 — — — — — 

87 84 70 49 35 12 16 


intervals, while monitoring of the uterine contractilitv 
was continued. 

Uterine response to OT infusion was expressed in 
contractility units (C.U.). The unit was defined as mm. 
Hg x minute. The sum of C.U. under the area of in- 
trauterine pressure cure of the last 5 minutes of each 
20 minute period was used for comparison of biologic 
activity of OT (Fig. 1). The radioimmunoassay proce- 
dure for human plasma OT without extracting has 
been described elsewhere.’ 


Results 


Oxytocin measurement in plasma during step-up 
rate of oxytocin infusion. The results are shown in 
Table I and Fig. 2. Prior to OT infusion plasma OT 
was measurable in five out of 11 patients with the mean 
of 7 pU. per milliliter (range, 0 to 28 uU. per millili- 
ter); six patients showed no radioimmunoassayable 
OT. At the end of the first 20 minutes of OT infusion 


at the rate of 20 mU. per minute, all patients except 
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minutes after oxytocin infusion 


has been stopped 


Fig. 2. Plasma OT during step-up rate of OT infusion and during the 30 minutes after OT was 


stopped. 


one showed measurable OT in their blood with a mean 
of 12 wU. per milliliter (range, 0 to 25 uU. per millili- 
ter). At the end of 40 mU. per minute infusion rate of 
OT, all patients showed measurable plasma O'T with a 
mean of 32 uU. per milliliter (range, 15 to 75 MU. per 
milliliter). Gradual increase of plasma OT was ob- 
served in subsequent periods with the mean of 51, 58, 
arid 87 uU. per milliliter during the end of OT infu- 
sion of 60, 80, and 100 mU. per minute, respectively. 
Considering the average of plasma OT it appears that 
there has been an increment of plasma OT in each 20 
minute period which gradually increased with time and 
stepped-up OT infusion. Close view on individual pa- 
tients and individual samples, however, shows that: (1) 
there is marked individual variation in plasma OT 
levels and (2) that pulsating pattern of plasma OT pre- 
vails (Table I). After OT was stopped, an exponential 
decrease of OT could be seen within a 20 minute 
period of OT withdrawal (Fig. 2), although spurts of 
plasma OT were observed in four patients at the 20 to 
30 minute periods (Table I). 

* Plasma OT level and corresponding uterine activ- 
ity. Fig. 3 shows mean uterine contractility which is 
“expressed as C.U. on the vertical line and plasma OT 


> 


levels are expressed in microunits per milliliter and 
plotted on the horizontal. The curve of the relationship 
of plasma OT and corresponding uterine activity 
shows a linear relationship only in the range of 20 to 60 
uU. per milliliter of plasma OT concentration. 

The uterine contractility relative to this range of 
plasma concentration showed a maximum response in 
all components, that is an increase in tonus, intensity, 
and frequency of contractions. Uterine contractility 
under this range of OT was closely similar to mild 
or moderate tetanicity and grossly dissimilar to 
physiologic labor; however, distinct relaxation between 
contractions as first evidence of physiologic labor 
began to appear during this range of OT concentra- 
tion. Exceptions were noted in the range of plasma OT 
level below 20 and above 60 U. per milliliter. Regular 
uterine contractility was observed with the levels of OT 
20 uU. per milliliter in plasma, or variable hypertonic- 
ity superimposed on previous physiologic contractility 
was encountered. Within the plasma OT levels above 
60 wU. per milliliter essentially three types of uterine 
responses were noted: (1) continuation of physiologic 
type of contractility with good relaxations, (2) tetanicity 
superimposed on previous physiologic labor, and (3) 
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Fig. 3. Plasma OT and uterine activity. Note linear correlation 
of plasma OT and uterine activity after OT was discontinued 
(lower curve). During OT infusion (upper curve) linear corre- 
lation is observed only during 20 to 60 uU. per milliliter, but 
not with higher or lower OT levels. 


desultory contractility—failure of the uterus to pro- 
duce good contractions (tachyphylaxis). 

The lower curve in Fig. 3 shows the comparison of 
uterine contractility and plasma OT concentration 
after OT infusion of 100 mU. per minute had been 
stopped, and Fig. 4 shows both these parameters in 
relation to time. Mean uterine contractility (mm. 
Hg X min.) and plasma OT levels expressed in mi- 
crounits per milliliter are plotted on vertical lines and 
time in minutes on horizontal lines. It could be seen 
that plasma OT concentration exponentially decreased 
with OT half-life (tV) of 7% minutes, whereas contrac- 
tility showed a similar curve but distinctly more flat 
with half-life contractility of 29 minutes. 


Comment 


It has been common clinical experience that oxytocin 
causes the uterus to contract and, depending on the 
dose and duration of infusion, it induces labor at term. 
At the same time it is difficult to conceive that relatively 
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high concentrations of OT have been found in 
the blood of pregnant patients? without evidence of 
proportional uterine activity. Quantitative relationship 
of plasma OT and uterine response is an important 
clinical issue which had been studied extensively, espe- 
cially since the introduction of measurements of in- 
trauterine pressures by Caldeyro-Barcia and associates" 
abroad and by Hendricks in this country. Convincing >» 
evidence has been produced that the induction of labor 
with the use of OT has to be done in a controlled man- 
ner. As far as the mechanism of labor is concerned, the 
results of these studies led to a belief that uterine activ- 
ity is quantitatively proportional to OT and the concen- 
tration of OT in the blood determines it. If this were 
so, Müller stated, uterine muscle would be nothing but 
a passive organ.” On the other hand, Csapo has shown 
that the myometrium is the subject for increased or 
decreased sensitivity to oxytocin dependent on hor- 
monal control mechanism mediated by progesterone 
dominance or its withdrawal.’ With the development of 
RIA of OT and its clinical use, however, a third ques- 
tion emerged; namely, a possibility of biologic and im- 
munologic dissociation of endogenous or infused OT. 
Measurement of relatively high concentration of OT 
and no uterine response or reverse may possibly sup- 
port this concept. 

This preliminary study is too limited in its scope to 
reach conclusions on all these questions. Certain perti- 
nent observations should be expressed, however. First, 
it is evident that endogenous production of OT was 
triggered in pulsatile fashion (Table I). The pulsating 
pattern of plasma OT which is seen in approximately 
50 per cent of patients in this series is consistent with 
neuroendocrine stimulation of endogenous OT. 
Furthermore, measurable increments of plasma OT 
during step-up rate of OT infusion from 20 to 100 
mU. per minute indicate the evidence that immunolog- 
ically competent plasma OT is indeed measured. As far 
as the correlation of plasma OT concentration and 
uterine contractility is concerned, positive correlation 
was encountered only during plasma OT concentra- 
tion in the range of 20 to 60 uU. per milliliter. Transient 
positive correlation in this series then has to be consid- 
ered as a result of nondiscriminating uterine response 
to excess OT infusion—known clinically as hypertonic 
phase of induction of labor, rather than naturally oc- 
curring OT secretion and its uterine response in preg- 
nancy. Biologic and immunologic dissociation cannot 
be ruled out but seem to be unlikely under the condi- 
tions of stepped-up infusion of OT as done in this * 
study. i 

In conclusion, the lack of quantitative relation- - 
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PLASMA OXYTOCIN CONC. JA) 


TIME IN MINUTES AFTER QKYTOCIN| /NFUSION HAS BEEN STOPPED 


Fig. 4. Plasma OT and uterine contractility decline after the OT infusion was stopped at the end 
period of the rate of 100 mU. per minute. The curve for plasma OT level is indicated by dotted 


circles and uterine contractility by plus signs. 


individual myometrial sensitivity to OT exists and 


ship between plasma OT concentration and uterine re- 
serves as the determining factor of uterine work, and 


sponse, plus the evidence that immunologically compe- 


tent OT has been measured, leads us to consider that possibly the labor itself. 
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5 Lumbar epidural analgesia for labor and delivery of twins 
; 
4 FRANCIS M. JAMES III, M.D. 
J. SELWYN CRAWFORD, M.B., CH.B.; F.F.A.R.C.S., DAT MD 
PAUL DAVIES, Pu.D. 
HAMID NAIEM, M.B., Cu.B., F.R.C.O.G. 
be Birmingham, England and Winston-Salem, North Carolina 
i In this study we examined the effects on mother and infants of epidural analgesia for 
: labor and delivery of twins. Fourteen women with twins received lumbar epidural 
E analgesia. Maternal radial artery and umbilical vessel blood-gas and acid-base 
à measurements together with Apgar scores were determined. Resulting values were 


compared to those of women receiving epidural analgesia for labor and delivery of one É 
infant. Apgar scores and blood-gas values for first twins were virtually the same as for 


singleton controls. Our small series confirms the problem of second-twin compromise, but 


this was minimal and was more pronounced in nonverte 


x presentations, as would be 


expected. We believe there is much to recommend lumbar epidural analgesia for labor 
and delivery of twins, and that it is a safe form of analgesia in this situation. 


(AM. J. OBSTET. GYNECOL. 127: 176, 1977.) 


THE DELIVERY of a multiple pregnancy is an obstetric 
problem requiring the aid of expert anesthetic care. 
Since 80 per cent of women having twins deliver before 
term, prematurity is a major cause of increased infant 
death.' The maternal cardiovascular system is stressed 
more than in single pregnancies because of greater in- 
creases in blood volume, cardiac index, and total 
peripheral resistance.! The following are also as- 
sociated more commonly with twin births: congenital 
anomalies, abruptio placentae, toxemia of pregnancy, 
umbilical cord prolapse, umbilical cord and placental 
anomalies, neonatal intracranial and visceral hemor- 
rhage, plus neonatal respiratory problems.! 

In the past, controversy has existed concerning the 
use of major conduction analgesia for labor and deliv- 
ery of twin pregnancies. Little and Friedman? noted an 
unexplained high death rate of the second twin with 
caudal analgesia. Guttmacher and Kohl? reported a 
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lower over-all perinatal death rate in twins weighing 
1,500 grams or more when the mothers received inha- 
lation as opposed to regional anesthesia. Several other 
authors opposed these views. Hingson and Hellman’ 
recommend regional analgesia for delivery of twins. 
Aaron and Halperin? noted an over-all death rate of 
5.4 per cent in 366 twin infants delivered with major 
conduction analgesia compared to an over-all 14 per 
cent mortality rate in 293 infants delivered with gen- 
eral anesthesia and a 13.6 per cent mortality rate in 
infants delivered with local or no anesthesia. 

During the past few years, lumbar epidural analgesia 
has become the technique of choice for twin deliveries 
at the Birmingham Maternity Hospital. This study was 
conducted to increase knowledge of the effects of lum? 
bar epidural analgesia on mother and infants rather 
than to settle the differences of opinion concerning the 
best type of anesthesia for labor and delivery in twin 
pregnancies. 


Methods 


Fourteen women with twins received lumbar epi- 
dural analgesia for labor and delivery. Epidural an- 
algesia was initiated prior to induction of labor in 10 
women and as early in labor as possible in four women 
who began labor spontaneously. Plain bupivacaine 0.25 œ 
per cent was used initially and was increased to 0.5 per 
cent when necessary for analgesia. The initial 10 ml. + 
volume of bupivacaine was followed by top-up doses of 
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Table I. Comparison of acid-base and blood-gas values in mothers and infants of twin 


and single gestation pregnancies 






Twin subjects 
(n — 14) 


Maternal values prior to or early in labor 


Maternal values at delivery 


Singleton controls 
(n = 8) 


; 


4 pH (units) 7.434 0.008 7.458 0.006 <0.05 7.442 0.011 7.454 0.008 NS 
Po, (mm. Hg)* 97.5 2.5 94.8 3.5 NS 99.5 3.5 91.2 4.6 NS 
Pco, (mm. Hg) 30.2 1.0 28.4 0.8 NS 28.5 0.9 28.4 1.1 NS 
B.E. (mEq./L.) —2.6 0.4 —2.1] 0.5 NS —2.9 0.4 —2.3 0.5 NS 
Hco, (mEq./L.) 22.2 0.7 22.5 0.4 NS 21.9 0.3 22.4 0.4 NS 

Twin I Singleton control Twin I Singleton control 
(n = 14) (n = 10) (n = 14) (n = 10) 


| ; 
0.016 
1.7 
3.4 
1.4 


pH (units) 7.287 0.021 7.2992 0.016 NS 7.365 0.013 7.378 NS 
Po, (mm. Hg) 22.4 | Wy 19.1 1.9 NS 30.7 1:7 31.7 NS 
So, (Per cent saturation) 46.0 5.5 36.4 5.9 NS 70.6 3.7 73.9 NS 
Pco, (mm. Hg) 50.3 1.8 47.6 2.0 NS 38.4 1.4 36.8 E NS 
B.E. (mEq./L.) —2.8 1.1 —3.1 1-1 NS —2.7 1.0 —2.7 0.9 NS 
Hco, (mEq./L.) 20.1 0.9 19.5 0.7 NS 20.9 0.8 21.2 0.7 NS 


Umbilical vein 


Twin II Singleton control Twin II Singleton control 
(n = 13) (n = 10) (n = 13) (n = 10) 


pH (units) 7.228 0.016 7.292 
Po, (mm. Hg) 17.5 1.4 19.2 
So, (Per cent saturation) 24.9 4.2 36.4 
Pco, (mm. Hg) 56.8 ra 47.6 
B.E. (mEq./L.) —4.8 0.7 —3.1 
Hco, (mEq./L.) 17.7 t:5 19.5 


0.016 


«0.05 7.344 0.015 7.978 0.016 NS 
NS 25.3 1.7 31.7 1.7 «0.05 
NS 55.2 4.6 43:9 3.4 «0.01 
NS 42.7 2.] 36.8 1.4 «0.05 
NS =$,2 0.7 —2.7 0.9 NS 
NS 20.2 0.6 2].2 0.7 NS 


* Abbreviations: Po, = oxygen tension; Pco, = carbon dioxide tension; B.E. = base excess; HCO, = bicarbonate; SO, = per cent 


saturation of hemoglobin with oxygen. 


6 to 10 ml. as indicated to achieve analgesia at the levels 
of the eighth to tenth thoracic vertebrae. We attempted 
to provide good perineal analgesia to prevent reflex 
bearing-down prior to full cervical dilatation. After en- 
tering the labor suit until following delivery all women 
remained in a full-lateral or lateral-tilt position to pre- 
vent aortocaval compression. Oxytocin, given by con- 
stant infusion (Meltec) pump, was employed to initiate 
and augment uterine contractions in the 10 induced 
twin subjects, in nine of 10 breech presentations, and in 
all 10 of the singleton vertex controls. Oxytocin was not 
used in one breech subject whose labor began spon- 
taneously or in three of four twin subjects with spon- 
taneous labor. Uterine contractions were monitored by 
* intrauterine catheters and heart rate of the presenting 
fetus was observed via scalp or buttock electrode. 
. *The same protocol was followed for management of 
„epidural analgesia in twin and control subjects. 
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A maternal radial artery sample was taken prior to 
induction or as early in labor as possible and repeated 
at the time of delivery. 

The Clark electrode was used for oxygen determina- 
tions. Acid-base status of the samples was analyzed im- 
mediately on an Astrup apparatus and the Siggaard- 
Andersen nomogram was used for calculation of base 
excess, buffer base, and standard bicarbonate. Umbili- 
cal artery and vein samples were obtained from doubly 
clamped sections of cord at the time of delivery and 
analyzed as described above. Appropriate corrections 
were made for oxygen desaturation of fetal homoglo- 
bin. Blood-gas and acid-base determinations were 
compared to those of 10 normal women with a single 
fetus receiving epidural analgesia for labor and deliv- 
ery. Other observations included 1 and 5 minute 
Apgar minus color (A-C) scores,” length of gestation, 
length of labor (Stages 1 and 2), time interval between 
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Table II. Labor and presentation 
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Length of labor 






Duration 









E Rc. 


E 
( E 


Apgar minus 
color 







Interval 


of between 
pregnancy deliveries 
No. Hours | Minutes | Gravida (min.) 






33 


l 19 10 G3 P2 38 Breech 
2 5 17 2 0 38 27 . Vertex 
3 5 23 3 1 39 21 Vertex 
4 9 11 kO 38 29 + Vertex 
5 5 53 ] 9 38 23 Vertex 
6 8 35 1 0 35 32 . Vertex 
7 8 0 et 39 29 + Vertex 
8 8 8 $ 39 27 Breech 
9 9 39 21 36 28 . Vertext 
10 5 20 1 0 36 26 . Vertex 
11 7 20 2^1 38 29 Vertex 
12 l 59 X d 39 25 Vertex 
13 8 57 1 0 40 26 . Vertex 
14 5 27 MO 36 3l Vertex 
Mean 7 49 37.5 27.6 





Breech 2.5 2.46 8 2 
Breech 2.32 2.5 s : : 8 6 
Breech 3.22 2.64 8 8 8 8 10 
Vertex 2.12: 2368 8 8 8 4 
Vertex 2.68 2.70 8 8 8 8 8 
Vertex 1.86 2.46 8 8 7 8 14 
Transverse Lie* 3.39 — 8 8 — — 
Vertex 2.66 3.36 8 8 6 8 8 
Transverse Lie— 1.83 1.86 8 8 2 13 
Breech 
Breech 2.84 2.75 8 8 4 7 15. -ə 
Transverse Lie 3.23 2.68 8 8 8 8 10 
Breech 
Breech 2.58 2.4 8 8 7 8 6 
Vertex 3.34 3.08 8 8 7 7 11 
Breech 2b» 274.8 8 3 8 12 
2 2 8.7 





*Second twin delivered by cesarean section (transverse lie with ruptured membranes). 


tBreech extraction for transverse lie presentation. 


delivery of the two infants, infant weight, and presen- 
tation of both infants. All infants with a breech presen- 
tation were delivered with outlet forceps for the after- 
coming head. Outlet forceps were used for most vertex 
presentations as well. 

Numerous comparisons of maternal acid-base and 
blood-gas values were made for singleton versus twin 
pregnancies. Similar comparisons of twin infants and 
singleton breech- and vertex-presenting infants were 
carried out. Mothers in all groups received lumbar 
epidural analgesia without additional sedation or 
analgesia during labor and delivery. 


Results 


All but one women delivered both infants by the vag- 
inal route. One patient had a cesarean section for the 
delivery of the second infant which presented as a 
transverse lie with ruptured membranes. Intrauterine 
manipulation of this infant was considered too danger- 
ous to attempt. Maternal hypotension did not occur in 
any of the twin or control subjects. Mean acid-base and 
blood-gas determinations are illustrated in Table I, 
along with those of the 10 single infant control subjects 
with vertex presentation. Maternal values are quite 
similar for both groups, as are the values of singleton 
infants and the first-delivered twin. Though both 
values are within normal limits the control group 
mothers had a significantly higher arterial pH value 
prior to onset of labor than the mothers of twins. The 


second twins had lower umbilical artery pH (p « 0.05), 
higher umbilical vein carbon dioxide (p « 0.05), and 
lower umbilical vein oxygen tension (p « 0.05) and 
saturation (p < 0.01) than singleton controls. 

Table II contains a number of important observa- 
tions. The length of labor from beginning of Stage 1 
until birth of the second infant averaged 7 hours and 49 
minutes. Ten of 14 pregnancies could be considered at 
term at the time of delivery. Two first infants pre- 
sented as breeches all other being vertex. Among sec- 
ond twins were six breech, three transverse lie, and five 
vertex presentations. In Patients 9 and 11 the trans- 
verse lie converted to a breech presentation with deliv- 
ery of the first infant. Weights of Twin I averaged 2.7 
kilograms, of Twin II, 2.6 kilograms. A-C scores for 
the first baby were excellent with the exception of the 1 
minute score for case 1; scores for the second twin were 
considerably lower at 1 minute and quite good by 5 
minutes. Table III compares umbilical cord values of 
vertex versus nonvertex presentations of second twins. 
Though too small a sample for statistical evaluation, 
those with vertex presentation appear to be less com- 
promised than the nonvertex group. Umbilical artery 
pH values were considerably better in vertex infants 
(p < 0.05). Though not statistically significantly, umbil- 
ical artery oxygen, carbon dioxide, base excess, and* 
bicarbonate values tended to be better in vertex- 
presenting infants. The longest time between delivery 
of Infants I and II (excluding the case where cesarean, 
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Table III. Comparison of umbilical vessel acid-base, 
blood-gas values in vertex- and nonvertex-presenting 


second twins 











Vertex Nonvertex 


(n — 5) (n = $8) 






P level 


Umbilical artery: 

pH (units) 7.971 0.018 7.202 0.019 «0.05 

Po, (mm. Hg) 20.0 2.17 15.9 1.4 NS 

So, (Per cent 29.4 re} 22.1 5.3 NS 
saturation) 

Pco, (mm. Hg) 50.2 4.0 60.9 5.1 NS 

B.E. (mEq./L.) —3.7 0.6 —5.5 1: NS 

Hco; (mEq./L.) 18.6 0.3 17.1 0.8 NS 

Umbilical vein: 

pH (units) 7.335 0.015 7.349 0.022 NS 

Bo. (mm. Hg) 26.4 3.6 24.6 1.8 NS 

So, (Per cent 51.6 6.2 57.5 6.6 NS 
saturation) 

Pco, (mm. Hg) 42.7 3.0 426 3.1 NS 


B.E. (mEq./L.) -5.99 $5087 24 1.0 NS 
Hco, (mEq./L.) 19.4 0,5 20.7 





section was done for the second infant) was just under 
15 minutes. 

Table IV illustrates a comparison of singleton breech 
infants and second twins delivering with a breech pre- 
sentation. The values in these two groups are virtually 
the same. 


Comment 


It is not surprising that blood-gas determinations 
and Apgar scores are comparable to control subjects in 
Twin I whereas Twin II presents less satisfactory val- 
ues. Moir’ has stated that the risks for the second twin 
are usually greater regardless of the method of anes- 
thesia. Derom® found the relationship of lactate and 
pyruvate in first twins to be quite comparable to those 
found in normal deliveries with single vertex presenta- 
tions whereas excess lactate accumulated in the second 
twin. He interpreted excess lactate as increased an- 
aerobic metabolism indicating an inadequate supply 
of oxygen in the second twin. The only analgesia or 
anesthesia in his series was local infiltration of the 
perineum. Decreased oxygen saturation of hemoglobin 
in Twin II compared to Twin I has previously been 
demonstrated. Fetal hypoxia is a probable reason for 
greater perinatal death rates in the second twin. 
Hypoxia could be caused by contraction of the placen- 
tal site with resultant interference with placental circu- 
*lation after delivery of the first infant. Partial separa- 

tion of the placenta may also occur at this ime. When 
. “delivered with the help of general inhalation anes- 
„thesia, the second twin gets more anesthetic, increasing 
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Table IV. Comparison of umbilical vessel acid-base, 
blood-gas values in singleton breech- and 


breech-presenting second twins 










Twin Il 
breech 


Singleton 
breech 
(n = 10) 





Umbilical artery: 

pH (units) 7.900 0.029 7.202 0.019 NS 

Po, (mm. Hg) 16.8 2.1 15.9 1.4 NS 

So, (Per cent 19.8 5.5 a | 5.3 NS 
saturation) 

Pco, (mm. Hg) 61.5 2.1 60.9 5.1 NS 

B.E. (mEq./L.) —5.0 1.7 -5.5 1.1 NS 

Hco, (mEq./L.) 17.4 1.1 17.1 0.8 NS 

Umbilical vein: 

pH (units) 7.343 0.016 7.349 0.022 NS 

Po, (mm. Hg) 27.4 2.2 24.6 1.8 NS 

So, (Per cent 61.5 5.0 57.5 6.6 NS 
saturation) 

Pco, (mm. Hg) 42.1 2.1 42.6 3.1 NS 

B.E. (mEq./L.) —9.1 0.8 —2.7 1.0 NS 


HCO; (mEq./L.) 20.3 0.6 20.7 0.9 NS 
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its central nervous system depression, but this cannot 
account for the poorer Apgar scores and acid-base 
status of Twin II in our series. Presentation of the sec- 
ond twin is more often disadvantageous”; this was so in 
our series. All four second twins with 1 minute A-C 


scores below 6 delivered as breeches. Malpresentation - 


increases the risk of birth trauma!" ” and the rate of 
operative delivery. The comparison of second-twin 
breech and singleton-breech infants in Table IV 
showed these groups to be very similar, but neither 
demonstrated blood-gas and acid-base values as satis- 
factory as noted in vertex-presenting control infants. 
According to Bonica, the second twin is usually 
smaller than the first and the need for resuscitation is 
four times more frequent. 

Student's t test was used as the statistical measure in 
this study. The power to detect statistically significant 
differences between means using the standard t tests is 
quite low for the available sample sizes. However, the 
data do not suggest that we have failed to detect 
any important differences between control and twin 
groups. 

Lumbar epidural analgesia provides a number of 
advantages for labor and delivery of twins. The need 
for maternal narcotics and sedatives is eliminated, 
avoiding fetal central nervous system and respiratory- 
depressant effects of these drugs. This is particularly 
important for premature infants since they are espe- 
cially susceptible to drug depression. Up to 80 per cent 
of twin pregnancies may deliver before term.' Perineal 
analgesia prevents reflex bearing-down by the mother, 
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permitting a more controlled delivery of the infant 
over a relaxed perineum. Operative delivery, more 
frequent with twins, is easier to accomplish in the pre- 
sence of epidural analgesia. Lumbar epidural analgesia 
requires less local anesthetic than is needed for the 
caudal approach, reducing the chances of both mater- 
nal and fetal local anesthetic toxicity. Bupivacaine, 0.95 
to 0.5 per cent, provides excellent analgesia while caus- 
ing minimal compromise of motor power, enabling the 
mother to use her abdominal muscles to facilitate de- 
livery. Excellent pain relief during labor and delivery 
allows the mother to relax, avoiding excess muscle ac- 
üvity and decreasing the work of an already heavily 
burdened cardiovascular system. Postpartum hemor- 
rhage is a known risk of twin pregnancy. Epidural 
analgesia facilitates uterine examination by providing 
good pain relief without compromising uterine con- 
tractility. 

In 1958, Little and Friedman? noted an inexplicable 
high mortality rate of the second twin when caudal 
analgesia was used. They suggested this was due to 
vigorous uterine contraction after delivery of the first 
twin causing premature placental separation. Others 
have failed to confirm that this is more likely to happen 
with major conduction analgesia. Alternate explana- 
tions are more likely. In 1958, anesthetist and obstetri- 
cian alike were unaware of the concept of aortocaval 
compression. The second infant, already more subject 
to hypoxia, was quite likely further compromised by 
decreased uterine blood flow secondary to aortocaval 
compression. The supine hypotensive syndrome is 
more likely to occur during conduction analgesia be- 


January 15, 1977 
Am. J. Obstet. Gynecol. 


cause of sympathetic blockade. In 1958, women were 
allowed to remain on their backs during labor and de- 
livery. Furthermore, the excellent pain relief provided 
by conduction analgesia may have misled obstetricians 
into attempting intrauterine manipulation of the sec- 
ond infant which required uterine relaxation. Conduc- 
tion analgesia does not produce uterine relaxation; if 
this is necessary, halothane, a general anesthetic with 
potent uterine-relaxing properties, must be given with 
careful monitoring of the maternal cardiovascular Sys- 
tem. Finally, the greater amount of local anesthetic 
used in caudal as opposed to lumbar epidural analgesia 
could have contributed to depression of the second 
twin in Little's and Friedman's? series. 

The results of lumbar epidural analgesia for labor 
and delivery of twins at the Birmingham Maternity 
Hospital have been good." Our small series reporting 
umbilical vessel acid-base and blood-gas values 
confirms the well-known problem of second twin com- 
promise, but this was of minimal degree and more 
pronounced for second twins with nonvertex presenta- 
tions as would be expected. We feel that there is much 
to recommend lumbar epidural analgesia for twin de- 
liveries and that it is a safe form of analgesia in the 
presence of twins. 


The authors are most appreciative of Margaret 
Crawley and her biochemistry staff for their assistance 
with the blood-gas and acid-base determinations in- 
volved in this study. Miss Pam Milan (research midwif- 
ery sister in anaesthetics) is to be thanked for her tech- 
nical assistance. 
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When you must take quality for granted . . . 


HYSTERECTOMY FORCEPS 
BY V. MUELLER 


Whatever the requirements of the procedure, we have the 
hysterectomy forceps to help. Established patterns, properly 
made for both vaginal and abdominal approaches—and more 
of them from which to select. Several widely used types are 
shown here. We have others, too, and invite your inquiries. 
Every instrument carries the V. Mueller guarantee. 


VE MUPller... ... «xdi 


GENERAL OFFICES: 6600 WEST TOUHY AVENUE, CHICAGO, ILLINOIS 6064 
SANTA ANA, CA. * ATLANTA *« DALLAS e HOUSTON è ROCHESTER, MN. * LINDEN, Nx 
















Troubled... 
by symptom 
shes relucta 
to talk about. 








Obten enough, your postmenopausal patient may 
find it “too personal” to mention annoying vaginal 
dryness and itching- much less to bring up the sub- 
ject of dyspareunia. 

Yet, as your concerned questioning may reveal, 
this is a common finding in the postmenopausal 
woman. In many cases there is a simple explana- 

tion: atrophic vaginitis, resulting from estro- 
gen deficiency. 
And, for most such cases, there is an 
effective corrective measure. Topical 
estrogen therapy with PREMARIN Vaginal 
Cream can help revitalize genital tissue... 
correct dyspareunia.. .relieve symptoms 
of itching, irritation, dryness...help alleviate 
related complications of frequency, inconti- 
nence, or infection...when these conditions 
are associated with an estrogen deficiency. 
Used routinely, PREMARIN Vaginal Cream 
can help reverse atrophic lesions and rebuild 
vaginal mucosa, restore texture and vascu- 
larity of vaginal epithelium and adjacent 
genitourinary tissue to a healthier, more in- 
fection-resistant state. 


PREMARIN 


(CONJUGATED 
ESTROGENS, U.S.P) 


VAGINAL CREAM 


CONTAINS 
NATURAL ESTROGENS 
EXCLUSIVELY 
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Please see full prescribing information on following page. 





(Complete text of package circular) 
PREMARIN® Vaginal Cream 
(Conjugated Estrogens, U.S.P.) 
in a nonliquefying base 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 
Three independent case control studies have reported an increased risk of 
endometrial cancer in postmenopausal women exposed to exogenous 
. estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose3 In view of these findings, when estrogens are used for the treatment 
of menopausal symptoms, the lowest dose that will control symptoms 
should be utilized and medication should be discontinued as soon as possi- 
ble. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration;3 it therefore appears prudent to 
utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In 
all cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5.6 This risk has been estimated as 
not greater than 4 per 1000 exposures.’ Furthermore, a high percentage of 
such exposed women (from 30 to 90 percent) have been found to have 
vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the 
use of other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 
defects and limb reduction defects.13-16 One case control study!8 esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these 
uses. 

If PREMARIN Vaginal Cream is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, she should be apprised of the po- 
tential risks to the fetus, and the advisability of pregnancy continuation. 





DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in 
a nonliquefying base containing spermaceti, cetyl alcohol, white wax, glyceryl 
monostearate, propylene glycol monostearate, methyl stearate, phenylethyl 
alcohol, sodium lauryl sulfate, glycerin, and mineral oil. 

PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained 

exclusively from natural sources, occurring as the sodium salts of water-soluble 
estrogen sulfates blended to represent the average composition of material 
derived from pregnant mares’ urine. It contains estrone, equilin, and 17«- 
dihydroequilin, together with smaller amounts of 17 «-estradiol, equilenin, and 
17 «-dihydroequilenin as salts of their sulfate esters. 
CLINICAL PHARMACOLOGY: Estrogens are important in the development 
and maintenance of the female reproductive system and secondary sex charac- 
teristics. They promote growth and development of the vagina, uterus, and fallo- 
pian tubes, and enlargement of the breasts. Indirectly, they contribute to the 
shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 
tion of the nipples and genitals. Decline of estrogenic activity at the end of the 
menstrual cycle can bring on menstruation, although the cessation of pro- 
gesterone secretion is the most important factor in the mature ovulatory cycle. 
However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 
gonadotropins. 
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The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and may be absorbed from 
mucosal surfaces after local administration. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) e 
estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver. Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal. 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is in- 
dicated in the treatment of atrophic vaginitis and kraurosis vulvae. 

PREMARIN VAGINAL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR 
ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM 
TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women with any of 
the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
malignancy). 

PREMARIN Vaginal Cream should not be used in patients hypersensitive to its, 
ingredients. . 
WARNINGS 

1. Induction of malignant neoplasms. Long term continuous administration 
of natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now re- 
ports that estrogens increase the risk of carcinoma of the endometrium in 
humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,!7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility !8 Because of the anima! data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens!” similar to the 2-fold increase previously noted in 
users of oral contraceptives.19-24 In the case of oral contraceptives the in- 
creased risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contracep- 
tives. There are several serious adverse effects of oral contraceptives, most of 
which have not, up to now, been documented as consequences of 
postmenopausal estrogen therapy. This may reflect the comparatively low doses 
of estrogen used in postmenopausal women. It would be expected that the larger 
doses of estrogen used to treat breast cancer or postpartum breast engorgement 
are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for 
prostatic cancer and women for postpartum breast engorgement.20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32.33 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34.35 |f feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism, or during periods of prolonged im- 
mobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found,!7-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular or coronary artery disease and 
only for those in whom estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been shown in a large 
prospective clinical trial in men37 to increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of Jhis 
size are used, any of the thromboembolic and thrombotic adverse effects associ- 
ated with oral contraceptive use should be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen pregara- 
tions but should be considered in estrogen users having abdominal pain and ten- 
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derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time. 

* c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in 
a significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical ex- 
amination being performed. 

2. Fluid retention — Because estrogens may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor such as epilepsy, 
migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations of excessive 

eestrogenic stimulation, such as abnormal or excessive uterine bleeding, 
masfodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the 
estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen- 
containing oral contraceptives. The following similar changes may be expected 
with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nurs- 
ing mothers should be done only when clearly necessary since many drugs are 
excreted in human milk. 

ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 
adverse effects on the fetus, increased incidence of gallbladder disease, and 
adverse effects similar to those of oral contraceptives, including thrombo- 
embolism.) The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: 

1. Genitourinary system: Breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion; cystitis- 
like syndrome. 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal: Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. 

4. Skin: Chloasma or melasma which may persist when drug is discontinued; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp 
hair; hirsutism. 

5. Eyes: Steepening of corneal curvature; intolerance to contact lenses. 

e & CNS: Headache, migraine, dizziness; mental depression; chorea. 

7. Miscellaneous: Increase or decrease in weight; reduced carbohydrate 
tolétance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 


estrogen-containing oral contraceptives by young children indicate that serious 
ill effects do not occur. Overdosage of estrogen may cause nausea, and with- 
drawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 

Given cyclically for short-term use only: 
For treatment of atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 

—Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six 
month intervals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on 
the severity of the condition. 

Treated patients with an intact uterus should be monitored closely for signs of 
endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872 —PREMARIN (Conjugated Estrogens, U.S.P) Vaginal 
Cream — Each gram contains 0.625 mg Conjugated Estrogens, U.S.P (Also con- ~ 
tains spermaceti, cetyl alcohol, white wax, glyceryl monostearate, propylene 
glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 1% oz (42.5 g) tube with one 
calibrated plastic applicator. 

Also Available — Refill package: Each contains Net Wt. 1% oz (42.5 g) tube. 
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e Broad coverage of major respiratory pathogens 

Streptococcus pneumoniae (formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 









e High and prolonged serum levels 
Single 1 gram IV injections in healthy adult volunteers produced average peak serum 
levels of 190.0 mcg/ml. At four hours, levels of 16.5 mcg/ml were still present. 


e Convenient IV or IM administration at same dosage schedule 


"Serious respiratory tract infections usually require immediate treatment. In these cases, 
prudent medical judgment and the use of ‘Ancef’, when appropriate, can save valuable 
time while waiting for culture results. 


When culture results return, if indicated organism is sensitive to Ancef —and chances are 
it will be —therapy is already under way. If it isn't sensitive, then Ancef should be discon- 
tinued and an appropriate antibiotic should be selected. 


Injectable benzathine penicillin is considered the drug of choice in treatment and prevention 
of streptococcal infections, including prophylaxis of rheumatic fever. 


Adverse Reactions 
Reported adverse reactions include pain on injection, rash, G.I. symptoms, pruritus and 
phlebitis. For a complete list of adverse reactions, please see next page. 


Warning: In penicillin-sensitive patients, cephalosporins should be used cautiously because 
of evidence of cross-allergenicity of the penicillins and cephalosporins. 


Please see next page for a brief summary of the prescribing information. 
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brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED 





Injection: 250 mg, 500 mg, and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


DESCRIPTION 

Ancei? (sterile cefazolin sodium, SK&F) is a semi-synthetic cephalo- 
sporin for parenteral administration. It is the sodium salt of 3- ([C5- 
methyl- 1,3, 4-thiadiazol-2-yl) thio]methyl | -8-oxo-7-[2-(1H-tetrazol- 1 -yl) 
acetamido ]-5-thia- 1 -azabicyclo[4. 2.0Joct-2-ene-2-carboxylic acid. The 
sodium content is 46 mg. per gram of cefazolin. 


ACTIONS 

Microbiology: /n vitro tests demonstrate that the bactericidal action of 
cephalosporins results from inhibition of cell wall synthesis. Ancef is 
active against the following organisms in vitro: 


Staphylococcus aureus (penicillin-sensitive and penicillin-resistant) 


Group A beta-hemolytic streptococci and other strains of streptococci 
(many strains of enterococci are resistant). 


Streptococcus pneumoniae (formerly Klebsiella species 

D. pneumoniae) Enterobacter aerogenes 
Escherichia coli Hemophilus influenzae 
Proteus mirabilis 


Most strains of Enterobacter cloacae and indole positive Proteus 

(P. vulgaris, P. morgani, P. rettgeri) are resistant. Methicillin-resistant 
staphylococci, serratia, pseudomonas, mima, herellea species are 
almost uniformly resistant to cefazolin. 


INDICATIONS 
Ancef (sterile cefazolin sodium, SK&F) is indicated in the treatment of 
the following serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus influenzae. 
Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 


Injectable benzathine penicillin is considered to be the drug of choice 

in treatment and prevention of streptococcal infections. including the 

prophylaxis of rheumatic fever. Ancef' is effective in the eradication 

of streptococci from the nasopharynx, however, data establishing the 
efficacy of Ancef' in the subsequent prevention of rheumatic fever are 
not available at present. 


Genitourinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 


Skin and soft-tissue infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant) and group A beta-hemolytic 
streptococci and other strains of streptococci. 

Bone and joint infections due to Staphylococcus aureus. 


Septicemia due to Streptococcus pneumoniae (formerly D. pneumon- 
iae), Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), 
Proteus mirabilis, Escherichia coli, and Klebsiella species. 


Endocarditis due to Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic streptococci. 


Appropriate culture and susceptibility studies should be performed to 
determine susceptibility of the causative organism to 'Ancef'. 
CONTRAINDICATIONS 

Ancef (sterile cefazolin sodium, SK&F) is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics. 


WARNINGS 

BEFORE CEFAZOLIN THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN. CEPHALO- 
SPORIN C DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSITIVE PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

There is some Clinical and laboratory evidence of partial cross-aller- 
genicity of the penicillins and the cephalosporins. Patients have/been 
reported to have had severe reactions (including anaphylaxis) to 

both drugs. 

Any patient who has demonstrated some form of allergy, particularlv 
to drugs, should receive antibiotics cautiously. No exception should 
be made with regard to ‘Ancef' 


Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 


Usage in Infants: Safety for use in prematures and infants under r 
1 month of age has not been established. E 


PRECAUTIONS 

Prolonged use of cefazolin sodium may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient 
is essential. 


When 'Ancef is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urine of 
patients on Ancef has occurred with Clinitest" tablets solution. 


ADVERSE REACTIONS 
The following reactions have been reported. 


Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
philia have occurred. 


Blood: Neutropenia, leukopenia, thrombocythemia and positive direct 
and indirect Coombs tests have occurred. 


Hepatic and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of renal 
or hepatic impairment 

Gastrointestinal: Nausea, anorexia, vomiting, diarrhea, oral can- 
didiasis (oral thrush) have been reported. 


Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted 


DOSAGE AND ADMINISTRATION 
‘Ancef may be administered intramuscularly or intravenously after 
reconstitution. 


Dosage 

In adults, usual dosage for pneumococcal pneumonia is 500 mg. every 
12 hours. In acute, uncomplicated urinary tract infections, usual dosage 
is 1 gram every 12 hours. In mild infections caused by susceptible 
Gram positive cocci, usual dosage is 250 to 500 mg. every 8 hours. 

In moderate to severe infections, usual dosage is 500 mg. to 1 gram 
every 6 to 8 hours. Ancef' has been administered in dosages of 6 grams 
per day in serious infections such as endocarditis 


Ancef may be used in patients with reduced renal function with the 
following dosage adjustments: Patients with a creatinine clearance of 
99 ml./min. or greater or a serum creatinine of 1.5 mg. ?6 orless can 
be given full doses. Patients with creatinine clearance rates of 35 to 

54 ml./min. or serum creatinine of 1.6 to 3.0 mg. %-can also be given 
full doses, but dosage should be restricted to at least 8-hour intervals. 
Patients with creatinine clearance rates of 11 to 34 ml./min. or serum 
creatinine of 3.1 to 4.5 mg. % should be given 1/2 the usual dose every 
12 hours. Patients with creatinine clearance rates of 10 ml./min. or less 
or serum creatinine of 4.6 mg. % or greater should be given 1/2 the 
usual dose every 18 to 24 hours. All reduced dosage recommenda- 
tions apply after an initial loading dose appropriate to the severity of 

the infection. 


In children, a total daily dosage of 25 to 50 mg. per kg. (approximately 
10 to 20 mg. per pound) of body weight, divided into three or four equal 
doses, is effective for most mild to moderately severe infections. Total 
daily dosage may be increased to 100 mg. per kg. (45 mg. per pound) 
of body weight for severe infections. Since safety for use in premature 
infants and in infants under one month has not been established, the 
use of 'Ancef in these patients is not recommended. 


For additional information on dosage and administration, see package 
literature or contact your SK&F Representative. 

HOW SUPPLIED 

Ancef (sterile cefazolin sodium, SK&F) —supplied in vials equivale 

to 250 mg., 500 mg. or 1 gram of cefazolin: in “Piggyback” Vials for 
intravenous admixture equivalent to 500 mg. or 1 gram of cefazoling 
yen in Pharmacy Bulk Vials equivalent to 5 grams or 10 grams of 
cefazolin. ° 
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Two studies were done. In the first, 51 infants from high-risk pregnancies were evaluated 
for accelerated clinical neurological maturation. Eight infants had accelerated 
neurological maturation 3 or more weeks in excess of gestational age. In the second study, 
a sample of 25 infants with documented acceleration of pulmonary surfactant 
(lecithin/sphingomyelin ratio 72 at gestational age <32 weeks) all infants showed 
accelerated neurological maturation (range 3 to 8 weeks) with the conditions studied 
associated with accelerated pulmonary maturation (for instance, retroplacental bleeding, 
prolonged rupture of membranes, placental infarction, severe toxemia, hypertensive 
disease, circumvallation, and amnionitis). Chronic retroplacental bleeding was associated 
with the most dramatic pulmonary and neurological accelerations. (AM. J]. OBSTET. 


GYNECOL. 127: 181, 1977.) 


PREMATURE BIRTHS exact a heavy toll in deaths and 
especially in morbidity, leaving residual neurological 
deficits among a number of infants born early. Prevent- 
ing or modifying prematurity before birth is among 
the highest priority needs in perinatal medicine. Cur- 
rently there is much interest in studies to accelerate the 
maturation of those fetal organs essential to successful 
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extrauterine adaptation, especially the lung. One of 
these studies is on the effects of pharmacologic agents, 
notably corticosteroids, on the maturation of the fetal 
lung and the prevention of the respiratory distress 
syndrome (RDS) in those premature infants whose 
births are not preventable.’ 

RDS is a progressive atelectasis affecting inmature 
lungs due to an inability to synthesize adequate surfac- 
tant, a detergent lining which keeps alveoli stable at low 
lung volumes. In normal pregnancy, the biochemical 
maturation necessary for the biosynthesis of surfactant 
lecithin, the principal component phospholipid, occurs 
at about 35 weeks (range 33 to 37 weeks).? As shown 
recently, by 37 weeks, phosphatidylglycerol, an acidic 
phospholipid, appears which acts to stabilize surfac- 
tant.” * Surfactant maturity may be measured by the 
lecithin/sphingomyelin (L/S) ratio in amniotic fluid, 
where maturity is represented by a ratio of 2.0 or great- 
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Table I. Incidence of maternal high-risk factors in 49 
49 mothers of Study 1 


z 


Factor 


Hypertension 
Chronic 
Toxemia and seizures 
Toxemia 
Total 

Renal disease 
Pylonephritis 
Glomerulonephritis 
Renal failure 
Total 

Placental abnormality 
Leak or rupture >24 hours 
Amnionitis 
Third-trimester bleeding 
Total 

Diabetes 
Class A-C 
Class D 
Total 


Rh disease 3 

Cesarean section 
Repeat complicated 
Repeat uncomplicated 
Complicated pregnancy 
Complicated labor 
Total 

Prematurity 
Premature induction 3 
Premature twins 3 
Premature labor 18 
Total 24 
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er, by the absence of clinical RDS in the neonate, and 
by the appearance of phosphatidylglycerol (PG) in 
either amniotic fluid or tracheal secretions after birth. 

Recently we described the effects of certain abnor- 
mal pregnancies (e.g., maternal hypertensive disease, 
chronic retroplacental bleeding) on acceleration of the 
maturation of pulmonary surfactant.’ In these preg- 
nancies, the L/S ratios are over 2.0 prior to 33 weeks’ 
gestation and those infants born at that time do not 
have RDS. 

In a preliminary report? we stated that some infants 
with accelerated lung development also have sig- 
nificantly accelerated clinical neurological maturation. 
The purpose of this study was to document and extend 
these findings. 


Material and methods 


Two studies were done. The initial study (Study 1) 
was designed to screen preliminarily a variety of un- 
selected high-risk pregnancies (Table I) to determine 
conditions with chronic intrauterine stress in which 
there is an association between accelerated pulmonary 
maturity and accelerated neurological development, to 
establish the suitability of the technique of Dubowitz 
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and associates’ for evaluation of infants from high-risk 
pregnancies, and to standardize techniques. In the sec- 
ond study (Study 2), evaluation was limited to infants 
from high-risk pregnancies with demonstrated accel- 
eration of L/S ratios prior to 33 weeks’ gestation. 

Criteria for selection. In Study 1, 51 infants, 30 male 
and 21 female, from 25 Caucasian, four black, and 20 
Mexican-American mothers, delivered at University 
Hospital, San Diego, and Los Angeles County- 
University of Southern California Medical Center, 
were evaluated. The criteria for entry into this study 
for these infants are given below. 

Reliability of gestational age. 'This was determined by 
careful interview of the mother and review of her pre- 
natal record. Infants were accepted into the study only 
if their gestational ages by history seemed certain. Pa- 
tients were excluded if oral contraceptives had been 
used within six months prior to the last menstrual 
period or if their last two menstrual periods had not 
been regular (28 + 2 days). 

High-risk pregnancy. Only infants from a broad spec- 
trum of high-risk pregnancies were studied (Table I). 
Thirty-five of the 49 mothers had multiple high-risk 
factors. Seven of 24 infants delivered by cesarean sec- 
tion were from uncomplicated repeat cesarean sec- 
tions; the extent of risk to such infants is not clear. 

No pulmonary morbidity. The biochemical maturity of 
lung surfactant was assessed from the amniotic fluid in 
48 of the 51 infants. Thirty-eight had an L/S ratio 
greater than 2.0 measured by either reflectance 
densitometry” or the planimetric modification? within 
24 hours prior to delivery. The sole indication for 
amniocentesis was for patient management as deter- 
mined by the obstetrician. No infant enrolled in the 
study had clinical RDS. 

In the more selective Study 2, 25 infants were cho- 
sen: (1) if the L/S ratio of the amniotic fluid within 48 
hours of delivery were 2.0 or greater, (2) if they were 
delivered at a known gestational age of 32 weeks or 
earlier (range 26 to 32 weeks), and (3) if their birth 
weights were in the tenth to ninetieth percentiles for 
that gestational age in order to eliminate infants who 
were small for gestational age. 

Evaluation of study infants. The head circumfer- 
ence and length of each infant were determined by the 
investigator at the time of assessment. Birth weight was 
taken from the patient's chart. 

Gestational age was assessed by the technique of 
Dubowitz and associates,’ hereafter called the “Dubo- 
witz technique," with the use of 10 clinical neurological 
criteria and 11 external physical criteria. The maximum 
score for each subtest was 35. In developing their scorin 
ing system, Dubowitz and associates applied these 
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criteria to 167 infants from unselected pregnancies. 
Their best regression line was linear, with a correlation 
coefficient of 0.93. The error of prediction of gesta- 
tional age with the total score (neurological and physi- 
cal) was 1.02 weeks, and the 95 per cent confidence 
limits were +2 weeks. 

The total score of each infant in the first study was 
obtained to establish the applicability of the Dubowitz 
technique to abnormal pregnancies. The neurological 
score and the physical score also were analyzed inde- 
pendently to test the predictive reliability of each com- 
ponent in abnormal pregnancy. 


Results 
Clinical estimation of gestational and neurological 


gge. 

Study 1. Fig. 1 shows the total score (neurological and 
physical) in the 51 infants in Study 1 in relation to 
known gestational age. The best regression line for 
total score (x) against gestation (y) is linear and is de- 
scribed by the formula y = 0.229 x + 25.4717. The 
correlation coefficient is 0.88. The error of prediction 
of gestational age from the total score was 1.74 weeks 
with 95 per cent confidence limits of +3.5 weeks. This 
compares favorably with the data of Dubowitz and as- 
sociates’ from their 167 unselected pregnancies and is 
better than the estimation of gestational age based on 
birth weight which has 95 per cent confidence limits 
of +4.5 weeks. 

The total neurological subscore was doubled and 
compared similarly against the known gestational age 
(y). The best regression line was linear, described by 
the formula y = 0.2497 x +24.5320. The correlation 
coefficient was 0.83 with 95 per cent confidence limits 
of +4 weeks. By keeping the physical age constant 
(i.e., weight appropriate for gestational age), one can 
compare neurological ages, and the neurological sub- 
score thus was considered synonymous with the 
neurological age. | 

Accelerated neurological maturation was defined ar- 
bitrarily as an observed neurological age 3 weeks in 
advance of the reported gestational age. Three weeks 
was chosen since this fell well outside Dubowitz's 95 per 
cent confidence limits for his group of unselected in- 
fants. Eight infants in the first study had neurological 
ages accelerated more than 3 weeks beyond their gesta- 
tional age. Pertinent data on these eight are sum- 
marized in Table II. 

Study 2. In the second study, 25 patients were 
*selected whose infants had marked acceleration of 
pulmonary function. The L/S ratios were 2.0 or more 
ææ before 32 weeks of gestation, and they were in the 

tenth to ninetieth percentiles for weight/gestational 
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Y = ,2298 X + 25,4717 ° 


GESTATIONAL AGE (WKS) 





10 20 30 40 50 60 70 


TOTAL SCORE 


Fig. 1. Relationship between gestational age and total 
Dubowitz score in 51 high-risk infants. 


age. The gestational ages of nine of these infants were 
between 26 and 30 weeks; 16 were between 30 and 32 
weeks. With the use of criteria, of Dubowitz and as- 
sociates, all 25 had neurological scores in excess of both 
their gestational ages and their physical scores. The 
average acceleration was 4.5 weeks, ranging between 3 
and 8 weeks, all well beyond Dubowitz’s 95 per cent 
confidence limits of 2.6 weeks. These data are sum- 
marized in Table III where the conditions complicat- 
ing the various pregnancies also are listed. The associa- 
tion between marked acceleration of fetal lung de- 
velopment and significant acceleration of neurological 
development were most dramatically shown in those 
pregnancies with chronic retroplacental bleeding 
(chronic abruptio placentae). 


Comment 


The purpose of Study 2 was to document further 
preliminary observations? that in some infants of cer- 
tain high-risk pregnancies significantly accelerated 
neurological maturation seems to accompany acceler- 
ated pulmonary maturation. The initial observations 
(Study 1) provided clear evidence that some abnor- 
malities of pregnancy contribute to this phenomenon, 
while in the second study infants were evaluated ac- 
cording to the criteria for accelerated pulmonary mat- 
uration which were defined strictly as an L/S ratio grea- 
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Table II. Infants with accelerated neurological maturation—Study 1 














Birth 
weight 
(grams) 





Gestational 


age 
(wk.) 







Physical Neurological 


age 
(wk.) 







Sex Maternal history 





M Black 1,077 28 27.8 33.2 Third-trimester bleeding 

M Caucasian 1,247 28 29.8 31.8 Third-trimester bleeding 

F Caucasian 1,400 30 29.5 33.8 Toxemia and seizures 

F Mexican 1,540 30 33 34.4 Premature labor, slow abruptio placenta 
M Mexican 1,940 33 34 37.8 Premature labor 

M White 2,183 34 32.5 37.2 Mild toxemia 

F White 2,218 36 38.8 39.6 Pylonephritis 3 times 

M Mexican 4,479 38.3 41.5 41.7 Gestational diabetes, rupture of 


membranes for >24 hours 






Birth weight 





(grams) (wk.) (wk.) (wk.) 

l 675 26 26 34 RPB, PROM, PI 
2 810 26 26 33 RPB, A, PROM, PI 
3 1,000 26-27 26 34 RPB, PI, MI 
4 1,020 28 28 33 RPB, PROM, PI 
5 1,200 28 29 33 RPB, A, PI, MI 
6 1,325 28-29 29-30 35 RPB, PROM, PI 
7 1,210 29 29-30 33 A, PI 
8 1,215 29-30 30 34 PROM, PI 
9 1,375 29-30 30 35 RPB, PI 

10 1,180 30 30 33 G 

11 1,225 30 30 34 A, PI 

12 1,225 30 30 35 RPB, A, C, MI 

13 1,245 30-31 30 36 RPB, PI 

14 1,350 30-31 30 34 PI 

15 1,620 30-31 30 35 PI 

16 1,510 30-31 30-31 34 MI,T 

17 1,290 31 30-31 35 PROM, PI 

18 1,360 31-32 30-31 36 RPB, PI 

19 1,400 31-32 31 35 R, MI 

20 1,420 31-32 31 35 A, PL, T 

2] 1,450 31-32 32 36 A, R, MI 

22 1,550 31-32 32 35 RPB, PI, T 

23 1,390 32 32 36 A,R 

24 1,480 32 32 36 PL T 

25 1,550 32 32-33 36 PROM, PI 
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RPB = Retroplacental bleeding (partial abruptio placental); PROM = prolonged rupture of membranes (72 hours); PI = “pla- 
cental insufficiency"—small, infarcted placenta; T = severe toxemia; C = cardiovascular hypertensive disease; R = renal hyper- 
tensive disease; C = circumvallate placenta; MI = maternal genitourinary infection; A = amnionitis. 


ter than 2.0 prior to week 33 of gestation and/or lack of 
RDS in an infant of less than 33 weeks’ gestation. With 
these criteria, Study 2 confirms the finding of acceler- 
ated neurological maturation associated with acceler- 
ated pulmonary maturation (Table III). 

The procedure of Dubowitz and associates? was cho- 
sen to evaluate neurological maturation for several 
reasons. It is simple; the developmental components, 
neurological and physical ages, can be evaluated inde- 
pendently, and there is a high degree of correlation in 
unselected populations between gestational age and 
neurological score, physical score, and total score. The 


usefulness of this technique was tested in Study 1 on a 
diverse population of so-called "high-risk infants," de- 
scribed in Table I. The 95 per cent confidence limits 
for the estimation of gestational age from weight, total 
score, neurological score, and physical score for the 
high-risk infants of Study 1 are listed in Table IV. AI- 
though the high-risk confidence limits were wider than 
those reported by Dubowitz and associates, the relative 
predictive efficacy of these measures is quite similar. Ine 
both studies, weight was the least accurate and total 
score was the most accurate predictor of gestational 4 
age. : 
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These results support the value of the Dubowitz 
technique which incorporates total score for the clinical 
estimation of gestational age in high-risk as well as un- 
selected pregnancies. The ability to assess indepen- 
dently physical and neurological maturity allows one to 
compare the stated gestational age with either or both 
of these. This type of analysis (i.e. comparing physical 
score, neurological score, and head circumference, 
length, and birth weight) may provide important in- 
sights on the effects of high-risk pregnancy on in- 
trauterine development. 

The list of known abnormalities of pregnancy as- 
sociated with accelerated development of pulmonary 
surfactant? includes hypertensive disease (renal and 
cardiovascular, longstanding severe hypertensive tox- 
emia), diabetes mellitus (Classes D, F, and R), some 
narcotic addiction (especially morphine and heroin), 
and severe placental disease (retroplacental bleeding or 
chronic abruptio placentae, placental infarction, cir- 
cumvallate placenta, "placental insufficiency"). Of 
these, chronic (partial) abruptio placentae (retropla- 
cental bleeding) seemed the most potent and most con- 
sistent stimulus to acceleration of maturation of the 
central nervous system. 

Recently Amiel-Tison*: * verified these findings of 
accelerated neurological maturation in certain infants 
of high-risk pregnancies. She predicted that this is not 
a common syndrome. However, she did not especially 
look for infants born after chronic retroplacental 
bleeding. 

Although there are some highly provocative sug- 
gestions possible from the findings presented, more 
importantly there are some very basic warnings, the 
significance of which will await further study and 
long-term follow-up. 

Since many very young fetuses in highly unfavorable 
intrauterine environments (e.g., partial abruptio 
placentae) show accelerated maturation of pulmonary 
surfactant and do not have RDS after birth and since 
these tend to have acceleration of maturation of the 
central nervous  system—“accelerated functional 
maturity"—it is tempting to suggest that these preg- 
nancies threatened by uteroplacental insufficiency be 
terminated when the L/S ratio is mature. Theoretically, 
factors are considered balanced where the benefits of 
the accelerated pulmonary-central nervous system 
maturations offset and prevent the hazards of continu- 
ing intrauterine life with potential chronic hypoxia and 
damage, lack of growth, and postnatal hypoglycemia, 
*also dangerous since these infants tend not to have 

normal glycogen stores. 
^ The sobering findings seem to be that, despite the 
maturity as stated, these tiny infants continue to have 
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Table IV. The 95 per cent confidence limits for the 
estimation of gestational age from weight, total score, 
neurological score, and physical score for Study 1 
infants 












Dubowitz* 
(No. = 167) (wk.) 






High-risk 
(No. = 51) (wk.) 


Gestational age 
predicted by 


Weight 4.5 3 
Total score 30 2 
Neurological score 4 2.4 
Physical score 4 2.6 





apneic episodes essentially to the same extent as “nor- 
mal” premature infants of like gestational age. Fre- 
quent apnea is a symptom in this time of life which may 
be a harbinger of serious problems as the infant grows. 

This report considered only clinical neurological 
maturity during the first few days of life. Further 
studies are required to correlate the clinical neurologi- 
cal maturity with maturation defined by nerve conduc- 
tion velocity and the sleep electroencephlogram and in 


order to define the developmental consequences of 


these phenomena. 
Further studies also are needed to define the true 
incidence of the phenomena described in this study. 


All of the conditions which lead to a stress capable of 


producing accelerated (or delayed) maturation must be 
identified. Furthermore, identification of the biochem- 
ical mechanisms involved in altering fetal development 
is essential. 

Pharmacologic induction of the pulmonary surfac- 
tant system with steroids has been carried out in animal 
models’? and human subjects." Although studies on 


animals given steroids have shown that “induction” of 


pulmonary phospholipids follows, they also suggest 
that other organ systems may be affected, especially the 
brain. Decreased brain weight, decreased brain choles- 
terol, and decreased brain deoxyribonucleic acid, are 
seen in rats treated with corticoids.'" " Of primary 
concern is that acceleration of clinical neurological 
maturation secondary to high-stress pregnancy may re- 
sult from endogenously elevated levels of corticoste- 
roids and that the human central nervous system may 
also be subject to similar phenomena. Since the de- 
veloping central nervous system would be exposed at 
an early stage of development, both pharmacologic 
and endogenous induction must be carefully examined 
for possible long-term consequences on neurological 
function. 


We would like to thank Ms. Nancy Willsey, Nancy M. 
Coyne, and Susan Coons for their assistance in the 
preparation of the manuscript. 
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Decidua: A possible source of amniotic fluid prolactin 


DANIEL H. RIDDICK, M.D., PuH.D. 
WILLIAM F. KUSMIK, M.A. 


Farmington, Connecticut 


The source of amniotic fluid prolactin was investigated with the use of amnion, chorion, 
placenta, and decidual tissue taken from term human pregnancy. Decidua alone of these 
tissues contained significant quantities of prolactin. The release of decidual prolactin was 


affected by the Pa or absence of oxygen and protein, and the amount of prolactin 
ed 


released far excée 


the decrease in tissue content during incubation. It is concluded 


that: (1) decidua may be a major source of amniotic fluid prolactin, (2) synthesis of 
prolactin occurs during incubation of decidua, and (3) sufficient prolactin is present in 
E the decidua to account for that found in amniotic fluid at term. (AM. J. OBSTET. 


GYNECOL. 127: 187, 1977.) 


THE PRESENCE OF high concentrations of prolactin in 
human amniotic fluid is now well established," * but the 
source of this prolactin has yet to be determined. 
Josimovich and associates? injected labeled prolactin 
into the maternal, fetal, and amniotic fluid compart- 
ments of pregnant rhesus monkeys. They concluded 
from their studies that the maternal circulation may be 
a major source of amniotic fluid prolactin and that the 
fetal and maternal circulations show essentially inde- 
pendent prolactin levels. Furthermore, they concluded 
that the placenta as well as the fetus and mother ap- 
peared to be the destination of amniotic fluid prolactin. 
Fang and Kim* concluded that human amniotic fluid 
prolactin was of fetal origin, based on their studies of 
prolactin size heterogeneity in amniotic fluid, mater- 
nal, and fetal compartments. 

The decidua is known to be a metabolically active 
tissue in which protein synthesis is markedly increased 
within hours after the stimulus for decidualization oc- 
curs"? Decidua generally has been given the role of 
supplying trophoblastic nutrition and serving as an 
immunologic barrier, but the specific functions of de- 
cidua remain elusive. 

The present study was undertaken in an attempt to 
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define further the source of amniotic fluid prolactin in 
the human subject and to investigate the possible role 
of decidua in this process. 


Methods and material 


Fetal membranes. Fetal membranes, decidua, and 
placental tissue were obtained from human term 
placentas delivered after normal pregnancy and spon- 
taneous labor and delivery. Immediately upon deliv- 
ery, the placentas were immersed in sterile normal 
saline for a short period until the fetal membranes 
could be separated from the placental disc. The mem- 
branes and a small piece of placental tissue were then 
immersed in oxygenated Gey's buffer* maintained at a 
pH of 7.4 and at 37* C. for transportation. Gey's buffer 
was used throughout, unless otherwise stated. Mem- 
branes were spread on plastic sheeting kept constantly 
moistened with buffer, and the adherent decidual tis- 
sue was scraped from the back of the chorion and 
placed in buffer. Histologic examination confirmed 
that this tissue was composed predominantly of de- 
cidual cells, although it is not possible to be certain that 
only decidual cells were present. The amnion and chor- 
ion were separated, minced, and immersed in buffer. 
The placental tissue was treated in a similar fashion. 
Each tissue was then washed three times in oxygenated 
buffer. It had been determined previously that the 
buffer was free of measurable prolactin (HPr) after 
three washings. After washing, the tissues were blotted 
on filter paper to remove excess buffer and aliquoted 
by weight (approximately 300 mg.) into 50 ml. 
Ehrlenmeyer flasks. Gey's buffer equilibrated to pre- 
determined experimental parameters was then added 
to the flask to bring the total volume to 20 ml. The 
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Fig. 1. Prolactin concentration in buffer during incubation of 
decidua in three separate experiments. Each differently toned 
bar represents a number of different observations from the 
same decidua. 
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Fig. 2. Prolactin release per milligram of decidual protein in 
three representative decidual incubations, each shown as a 
different symbol on the graph. 


flasks were sampled, gassed with the appropriate gas 
mixture, tightly stoppered, and placed in a metabolic 
shaker at 37° C. to be sampled and regassed at various 
times during the experiment. The remaining tissue not 
placed in flasks was divided in like amounts and frozen 
at —20° C. for subsequent analysis. Tissue content of 
HPr did not change significantly while frozen for the 
one week prior to analysis. At the conclusion of each 
experiment, the tissue in each flask was homogenized 
in the buffer remaining, and the homogenate was as- 
sayed for HPr and protein. 

Buffers. All experiments were carried out in either 
Gey's buffer alone, Gey's buffer containing 10 per cent 
fetal bovine serum (No. 14-414, Microbiological As- 
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sociates, Bethesda, Maryland) or Gey's buffer contain- 
ing 10 per cent human serum of low prolactin content 
(less than 5 ng. per milliliter). Appropriate corrections 
were made for the additional prolactin contained in the 
human serum. | 

Flasks were gassed with a mixture of either 95 per 
cent oxygen and 5 per cent carbon dioxide or 95 per 
cent nitrogen and 5 per cent carbon dioxide. All buf- 
fers were preincubated before being added to the 
flasks and thoroughly gassed after each sample was 
taken. pH under these conditions remained un- 
changed throughout the experiment. 

Chemical determinations. Prolactin was determined 
with the homologous, double-antibody, precipitation 
method of radioimmunioassay based on the technique 
of Sinha and associates." Human prolactin (HPre 
V-LS2) and rabbit antiserum (HPr V-LS1) were pro- 
vided by the National Institute of Arthritis and 
Metabolic Diseases, National Institutes of Health, 
Bethesda, Maryland. | 

The raw prolactin data were calculated automatically 
with a computerized program based on the model de- 
veloped by Berger and associates? and modified by 
Raymond L. Hintz, M.D. (personal communication; 
presently Director of Pediatric Endocrinology, Stan- 
ford University Medical Center, Stanford, California). 
Data from individual experiments were run in the 
same assay in order to eliminate interassay variability. 

Protein analyses were performed by the method of 
Lowry and colleagues." 

Total membrane experiments. Fetal membranes 
used for the measurement of total membrane area 
were cut free from the placental disc and spread on 
paper, and the perimeter was traced. The area en- 
closed by the perimeter was measured with a compen- 
sating polar planimeter (No. 62000, Kuffel and Esser 
Co., Morristown, New Jersey). 

Three | cm. squares were cut from each membrane, 
and the decidual tissue was scraped from the surface of 
the chorion. This tissue was homogenized in buffer 
and assayed for total protein and prolactin content by 
the method outlined above. 


Results 


Fig. 1 shows the increase in prolactin concentration 
in the medium during incubation of decidua taken 
from three separate term pregnancies. There is pro- 
gressive increase in the prolactin concentration in the 
incubation medium with time despite the quantitative 
variability from experiment to experiment. The ° 
changes observed for each of the three representative 


experiments at 3, 6, 12, and 18 hours are all sig- ~ 


nificantly different at the p < 0.01 level. Thus, prolac- , 
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tin increased in the medium until 18 hours of incuba- 
tion, and then no further change in prolactin in the 
medium was observed for as long as 24 hours. The 
prolactin concentration in the incubation medium and 
content in the tissue for placenta, amnion, chorion, and 
amniochorion scraped free of decidua remained less 
than 5 ng. per milliliter throughout the 18 hours of 
incubation in all experiments. Thus, the majority of 
prolactin present is contained in the decidua. 

Fig. 2 shows the time course of release of prolactin 
into the incubation medium per milligram of decidual 
protein present. Again, there is considerable variation 
from experiment to experiment, but there is a progres- 
sive release of prolactin from the decidua with ume. 
Placenta, amnion, chorion, and amniochorion stripped 

free of decidual tissue released less than 5 ng. per mil- 
liliter of prolactin in all experiments. 

The release of prolactin from incubated decidua is 
influenced by the presence or absence of oxygen. Fig. 3 
shows the effect of oxygen as compared with nitrogen 
on prolactin release in three separate experiments over 
18 hours. Although there is progressive release of pro- 
lactin from the decidua in both experimental situa- 
tions, the release of prolactin is significantly greater in 
the presence of oxygen (p < 0.01). 

Fig. 4 examines the effect of protein in the incuba- 
tion media on prolactin release during incubation. Pro- 
tein was added to the incubation media in the form of 
fetal calf serum and human serum. It can be seen that 
the release of prolactin is greater in the presence of 
protein than in buffer alone which lacks any amino 
acid substrate (p « 0.01). 

Table I compares the tissue content of HPr before 
and after 18 hours' incubation with the HPr released 
into the medium by the decidua during incubation. It is 
clear that the amount of prolactin released into the 
incubation medium is far greater than the decrease 
in tissue content during the same time period 
(p < 0.001). Thus, the tissue content must have actu- 
ally increased during the incubation. 

The total fetal membrane area, decidual protein 
present, and prolactin content per milligram of de- 
cidual protein is shown in Table II for 10 separate 
experiments. It can be seen that the total prolactin 
available in the decidua adherent to a given chorion is 
calculated to be approximately 317 wg. If this amount 
of prolactin were dissolved in one liter of amniotic 
fluid, it would provide a concentration in the amni- 
otic fluid of approximately 317 ng. per milliliter. 


Comment 


Despite the fact that prolactin is present in the am- 
niotic fluid in quantities measurable in micrograms, its 
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Fig. 3. Prolactin release during 18 hours' incubation in the 
presence of oxygen and nitrogen in three representative ex- 
periments. 
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Fig. 4. Prolactin release with and without protein in the incu- 
bation medium. 


source and function remain unknown. It has been im- 
plicated in water and electrolyte balance in the amni- 
otic fluid,” fetal adrenal gland development,” and 
maintenance of the decidual reaction itself." 

The above results indicate that one clear source of 
amniotic fluid prolactin may be maternal decidua, i.e., 
transformed endometrial stromal cells. The apparent 
metabolic dependence of release of prolactin from de- 
cidua demonstrated by alterations in release produced 
by removing oxygen from the system or providing sub- 
strate for protein synthesis suggests that the dem- 
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Table I. Tissue and buffer HPr content before and 
after 18 hours' incubation in a representative 
experiment 


Prolactin content (ng.) 






Tissue 


Buffer 


590 + 40* 510 + 48 0 1,000 + 42 
(No. = 5) (No. = 10) (No. = 10) (No. = 10) 
tE Sik, 


Table II. Fetal membrane area, decidual protein, 
and decidual HPr content 















Decidual Membrane Decidual Total 
HPr area protein HPr 
(ng./mg.) (cm.?) (mg. /cm.?) 





65.2 + 7.5 
No. = 9 


998 + 49.7 
No. = 10 


4.87 + 0.46 
No. = 27 


316.9 


onstrated release of prolactin is more than a simple 
leaching out of prolactin from the cells. Since the tissue 
is washed until no further prolactin appears in the 
washing buffer, the demonstrated release is not likely 
due to adsorbed prolactin on the cell surfaces. The fact 
that far more prolactin is released during incubation 
than can be accounted for by tissue loss strongly 
suggests that HPr is being synthesized de novo by the 
decidua during incubation. The lack of significant pro- 
lactin content or release from amnion, chorion, or pla- 
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cental tissues demonstrates that the prolactin is spe- 
cifically located within the decidual cells. 

The rather large variability in prolactin production 
from one experiment to another may well reflect the 
variability seen in amniotic fluid concentration from 
one pregnancy to another for the same stage of ges- 
tation or, possibly, a heterogenous population of 
decidual cells with uneven sampling of cells from ex- 
periment to experiment. Despite this quantitative 
variability, however, the experiments are qualitatively 
similar. 

The determination of total prolactin available in the 
decidual cells for a given pregnancy is clearly only a 
rough approximation. The calculation was carried out 
solely to indicate whether or not the prolactin present 
might be sufficient to produce concentrations in the 
amniotic fluid similar to those observed experimental- 
ly. It is of considerable interest that despite the rough- 
ness of this approximation the value of 317 ng. per 
milliliter calculated corresponds rather closely to the 
mean value of 437 + 129 ng. per milliliter reported for 
amniotic fluid at term by Fang and Kim. Studies are 
currently under way in this laboratory to investigate 
the direct synthesis of prolactin by decidual tissue from 
radioactively labeled amnio acid precursors. 


Appreciation is expressed to Mr. Camillo T. De- 
Grazia for his tireless critical observations and technical 
assistance, Ms. Linda Hrubiec for her constructive as- 
sistance in preparing the manuscript, and Ms. Resa 
Davids for her invaluable help in the statistical analysis 
of the data. 
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Multiple congenital anomalies associated 


with oral anticoagulants 
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Seattle, Washington 


The administration of oral anticoagulants during the latter part of pregnancy is known 
to cause fetal or placental hemorrhage. In addition, there is increasing evidence that the 
administration of oral vitamin K antagonists or warfarin-related compounds during the 
first 8 weeks of gestation may result in congenital malformations. The most consistent 
malformations include nasal hypoplasia, stippling of bones, ophthalmologic abnormalities, 

° intrauterine growth retardation, and developmental delay. Whether the malformations are 
a result of microhemorrhages in embryonic cartilage, the result of an unknown, more 
widespread teratogenic effect, or a manifestation of fetal vitamin K deficiency remains to 
be clarified. Women for whom anticoagulation during pregnancy is mandatory should 
probably be maintained on heparin during the first 12 weeks of gestation. If oral 
anticoagulants are necessary or have been given during the first trimester, the mothers 
should be warned about the possible congenital malformations. (AM. J. OBSTET. 


GYNECOL. 127: 191, 1977.) 


IN 1966 DiSaia! reported the case of a child with mul- 
tiple congenital anomalies born to a mother who had 
been on Coumadin (sodium warfarin) throughout her 
pregnancy. Since then, another nine similarly affected 
infants whose mothers had taken Coumadin during 
the first trimester have been recognized” ^? (see Table 
I). In addition, an eleventh infant’ has been reported 
whose mother was on phenindione, another vitamin K 
antagonist closely related to warfarin. The purpose of 
this report is to review the clinical features of these 11 
infants, to alert physicians who might be prescribing 
these drugs to women of child-bearing age, and to 
speculate about the pathogenesis of this problem. 


Case material 


Table I summarizes the clinical features of affected 
infants. The most consistent feature noted on examina- 
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tion was a hypoplastic nose. In all 11 cases underde- 
veloped nasal cartilage gave the nose a flattened, up- 
turned appearance (Fig. 1). The nose may actually 
appear sunken into the face and, in Case 5, was tender 
to touch until 1 year of age. The nasal cartilage 
may appear stippled on roentgenogram. The nares 
were usually small with narrowed passages. Although 
choanal stenosis was described in only two cases 
(Cases 2 and 5), respiratory difficulties were signifi- 
cant enough in five cases (Cases 2, 5, 7, 8, and 11) 
that oral airways were required to maintain ventilation. 
As the infants have grown, their noses have remained 
relatively small but have cosmetically and functionally 
improved in most cases. 

The second most common feature has been bone ab- 
normalities, the most striking of which is the stippling 
seen on roentgenograms of newborn infants. The 
vertebral column has been the area to show stippling 
most frequently (nine of the 10 cases examined), par- 
ticularly the lumbosacral (Fig. 24) and cervical areas. 
The proximal long bones and ankles have been the 
next most commonly involved; the trocanteric area of 
the femurs (Fig. 2B) and the calcaneus (Fig. 2C) being 
most consistently affected. With growth the stippled 
areas have either been reabsorbed or become incorpo- 
rated into the normally developing bone. Some areas 
of stippling, such as the sacrum, may be late to ossify. 
Asymmetric growth of the long bones has generally not 
occurred, although asymmetry of the vertebral column 
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Table I. Case summaries 



























Length of pregnancy! Birth, 
Case No. Vitamin K delivery / wt. 
and Ref. antagonist Indication placenta (Gm.) 


ph s Coumadin 0-26 Rheumatic mitral valve — 39 wk./midforceps/ 47 2,275 Kk 
28-30 replacement small and infarcted 
9 2. 3. Coumadin 7.5 0-32 Rheumatic mitral valve — 39 wk./low forceps/ 9810 M- 
replacement normal 
» Coumadin 5-10 0-35 Rheumatic mitral valve 36 wk./transverse lie: 2,950 E 
replacement cesarean section/normal 
« a 
4.5 Coumadin 7.5 0-35 Rheumatic aortic 35 wk./breech 23.5 1,370 M 
valve replacement C/R 
ns Coumadin 2.5-5 0-35 Rheumatic mitral 35 wk./slow fetal pulse: 43 1,800 M 
stenosis cesarean section/normal 
6.7 Coumadin 0-15 Class IH organic heart 15 wk./saline-induced 183 109 OF 
abortion eccentric 
insertion of cord 
7. Case 1* Phenindione 0-41 . Rheumatic aortic valve — 42 wk. 3,200 M 
replacement 
8. Case 2' Coumadin 5-7.5 0-38 | Rheumatic mitral valve — 38 wk./low forceps 2,500 -M 
replacement 
9. Case 3 Coumadin 7.5-10 0-38 Rheumatic valvotomy 41 wk. 3:300 E 
10. Holmes Coumadin 7.5-10 0-8 Thrombophlebitis Term uncomplicated 47.5 2,498 oF 
1l. Pauli$ © Coumadin 7.5-10 6-32 . Thrombophlebitis with 32 wk./uncomplicated 44 L4205 T 
pulmonary embolism single artery 
*Wilroy, R. S., and Summitt, R. L.: Personal communication. : 


*Burdi, A. R.: Personal communication. To be published. 
tHolmes, L.: Personal communication. To be published. 
$Pauli, R. M., et al.: J. Pediatr. 88: 506, 1976. 
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lat nose, absent 
septum, small 
nares, ectopic 
lacrimal duct 


farked hypoplasia, 
choanal stenosis, 


severely sunken 
into face 


Typoplastic nasal 
cartilage 


Iypoplastic nasal 
bridge, severely 
sunken into 
face 


Typoplastic bridge 


and alae 
nasa, choanal 
stenosis 

sroad base of 
nose, flattened 
upturned nose 


Nasal hypoplasia 


everely hypoplas- 


tic nose, 
narrow nasal 
passage 


lightly underde- 
veloped nose, 
has gotten 
worse with age 

Iypoplastic nose 


everely hypo- 
plastic nose, 
hypoplastic 
alae nasi 


Prominant occiput; stippling 
in cervical vertebrae, 
sacrum and femurs; 
kyphoscoliosis 

Short limbs, clubbed digits 
and broad fingers, short, 
stubby hands; scoliosis 


Occipital bone abnormality 


Stippling of vertebrae, sacrum, 
and long bones; severely 
shortened, mildly asymmetric 
long bones; short 
broad fingers 


Prominant occiput; stippling 
of cervical vertebrae; 
sacrum, trochanters, and 
calcaneus 


Vertebrae not examined; small 
distal phalanges 


Short neck; stippling of ver- 
tebrae, sacrum, and 
carpals; hypoplastic distal 
phalanges with radial 
deformity of index fingers 


Third fontanelle; stippling 
of vertebrae, sacrum, cuboid, 
carpal bones, terminal 
phalanges, and calcaneus; 
terminal phalanges small 
in hands and feet 


No stippling noted on x-ray 


Vertebrae not stippled; stip- 
pling of femoral trochanters 
and distal phalanges; 
cleft or posterior cer- 
vical vertebrae; short 
distal phalanges 

Stippling of vertebrae, parti- 
cularly cervical and 
lumbar, also costal car- 
tilage, trochanter, calcen- 
eus, femurs, and patella; 
scoliosis 


Bilateral optic 
atrophy; blind 
bilaterally 


No abnormality 
noted 


Microophthal- 
mia; probably 
blind 


Opacity left 
lens 


Normal exam 


Large, promi- 
nent eyes; 
eyelids small; 
hyperterlorism 

Right optic 
atrophy; left 
pale direct; 
blind right 
eye; hyper- 
terlorism 

Normal exam 


No abnormality 
noted 


Normal exam 


Normal exam 


Congenital anomalies and oral anticoagulants 193 E 


Breathing 
problems 


Nasal 
obstruction 


Respiratory 
distress 


Respiratory 
distress; 
required O-P 
tube 


Moderate 
distress 


Apnea at 
birth; 
needs 
O-P tube 


No respiratory 
problems 


Stridor and 
apnea 


Mild MR 


Moderate 


Died 


Normal 


Aborted 


Mild MR 


Normal 


Normal 


Normal 


Normal 


Occasional seizures, 
deafness | 


Lowest ears; high 
arched palate; per- 
sistent ductus arteri- 
osis; occipital 
meningomyelocele; ¢ 
hydrocephalus : 
post meningitis 

Poorly developed ears; 
contractures of right 
elbow and wrist 


Hypotonic 
Large, broad tongue 


Crinky ears; large 
tongue; short neck; 
sparse hair in 
frontal area; small 
fingernails 


Small fingernails 


Hypotonic; moderately 
hypertrophied 
clitoris, subluxable 
hips 
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Fig. 1. Case 5. Note small nose with hypoplastic bridge giving appearance of being sunken into the 


face. 





Fig. 2A. Case 5. Note stippling in lumbosacral area and cervical areas. 


was present in Case 1, and the long bones of Case 4 
were very short and mildly asymmetric. Kyphoscoliosis 
developed in Cases 1, 2, and 11. Broad, short hands 
and fingers have been described in six cases (Cases 2, 4, 
6, 7, 8, and 10). The distal phalanges were noted to be 


short in four cases (Cases 6, 7, 8, and 10). In one of 


these, the mother was on Dilantin during the preg- 
nancy (Case 7). Abnormalities of the skull have been 
noted in three cases (Cases 1, 3, and 8). 

Five of the cases were noted to have ophthalmologic 
abnormalities (Cases 1, 3, 4, 6, and 7). Specific prob- 
lems included optic atrophy (Case 1 and 7), cataract 
(Case 4), microophthalmia (Case 3), hypertelorism 


(Cases 6 and 7), and, in the aborted case, prominent 
eyes with small eyelids (Case 6). Three of the five 
patients are living and are reported to be partially or 
totally blind (Cases 1, 3, and 7). 

Although most of the surviving patients are still quite 
young, four of them are developmentally retarded 
(Cases 1-3 and 7). Worth noting, however, is that all of 
them have additional problems. Three of the four 
cases are also blind and one of these has an occipital 
meningomyelocele, hydrocephalus, and a history of 
meningitis (Case 3). The fourth patient with devel- 
opmental delay is deaf and has seizures (Case 2). , 
Miscellaneous other abnormalities which were noted 
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Fig. 2B. Case 5. Note stippling of trochanters of femurs. 


include mild transient hypotonia (Cases 5 and 11), 
poorly developed ears (Cases 3. 4, and 7), seizures 
(Case 2), occipital meningomyelocele with hydro- 
cephalus (Case 3), posterior cleft of cervical vertebrae 
(Case 10), short neck (Case 7), persistent truncus 
arteriosus (Case 3), deafness (Case 2), severely short 
and curved bones with contractures of one elbow (Case 
4), large tongue (Cases 6 and 7), hypertrophied clitoris 
(Case 11), and single umbilical artery (Case 11). [wo 
cases have had multiple severe anomalies (Cases 5 and 
4). Several cases have had abnormalities in the neck 
area (Cases 3, 7, and 10). Three of the affected new- 
borns were at or below the third percentile for their 
gestational age (Cases 1, 5, and 10). 

The mothers all had cardiovascular complications 
requiring anticoagulant therapy. Six had cardiac valve 
prostheses (Cases 1-4, 7, and 8), one had rheumatic 
mitral stenosis (Case 5), two had thrombophlebitis 
(Cases 10 and 11), and two had pulmonary embolism 
(Cases 1 and 11). Eight of the eleven mothers were on 
Coumadin at the time of conception and, in general, 
took it continuously until a few weeks prior to delivery 
when heparin was substituted (or in the case of one 
patient (Case 6) until therapeutic abortion at 15 weeks 
of gestation). One mother was on Coumadin at the 
tfme of conception and discontinued it at approxi- 
mately 8 weeks after her last menstrual period (Case 
10). One mother did not begin taking Coumadin until 
the second month of her pregnancy (Case 11). One 


mother took phenindione throughout all three trimes- 
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Fig. 2C. Case 5. Note stippling of calcaneus. 


ters (Case 7). Dosages of warfarin ranged from 2.5 to 
10 mg. per day in order to maintain the prothrombin 
time within therapeutic range. Most of the women 
were taking other medications during their pregnan- 
cies, but no other medication was taken by all the 
mothers and no correlation between the additional 
drugs and severity of abnormalities could be made. 
It was noted that digitalis and thiazide preparations 
were the most frequently prescribed additional medi- 
cations. 

[he mothers ranged from 21 to 36 years of age (av- 
erage 26.9 years) at the time of their pregnancy. The 
pregnancies were all somewhat complicated. Cases 5 
and 7 had polyhydramnios, Cases 1 and 11 had pul- 
monary emboli, and Cases 4, 5, and 11 had premature 
labor. Case 4 was a breech presentation and two de- 


liveries were bv cesarean section (one for transverse 





lie—Case 3— and one for slow fetal heart rate—Case 5). 
Placentas were considered normal except for two cases; 
in Case | the placenta appeared small and infarcted 
and in Case 6 there was an eccentric insertion of the 
cord. Five females and five males were born. The one 
induced abortion was of a female fetus. The average 


weight was within normal limits but at about the 


re 
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twenty-fifth percentile for gestational age; the average 
height was at the thirty-fifth percentile for gestational 
age. 

Pathologic studies were available in only Cases 4 
and 6. Case 6, which was aborted at 15 weeks, had 
shortened long bones, particularly the middle and dis- 
tal phalanges. The epiphyseal area of the long bones 
lacked linear arrangement of cartilage cells. The car- 
tilage cells were normal in appearance but were 
arranged in clumps rather than columns. A few 
free-floating red blood cells were also seen. The 
postmortem examination of Case 4, after spontaneous 
breech delivery, showed that the focal areas of calcifica- 
tion in epiphyseal areas corresponding to areas of stip- 
pling. Histologically, the areas were either well- 
delineated foci of atypical cartilage or acellular areas. 
The chondrocytes in these areas were proliferating in 
association with calcification of the matrix. The zone 
of enchondral ossification looked normal, but there 
were areas of focal penetration of the epiphyses by 
periosteal fibrovascular tissue. The acellular areas 
showed myxomatous material and numerous thin- 
walled, vascular chambers. 


Comment 


The features described in these 11 cases strongly 
suggest that vitamin K antagonist anticoagulants have a 
teratogenic effect in some embryos and on some em- 
bryonic tissues. There may be a period during the first 
8 weeks, more specifically the fourth and eighth week 
of gestation (since Case 11 did not begin Coumadin 
until about 6 weeks after conception and Case 10 
stopped at 8 weeks) during which time developing 
tissues are particularly susceptible. Different tissues 
may be susceptible at different times (Case 10 in which 
Coumadin was not taken after 8 weeks had no stippling 
of the vertebrae, while the vertebrae were involved in 
most of the other cases). When vitamin K antagonists 
are taken for anticoagulation after the first trimester, 
and only during the second and third trimester, there 
may be serious fetal and placental hemorrhage." " 
Stillbirth is a frequent result but malformations have 
been infrequently reported and are generally not simi- 
lar to those described here. 

The incidence of malformations, the presence of dif- 
ferent abnormalities in relation to time of ingestion, 
and the variability of severity are difficult to determine 
since so few cases are known and some features have 
not always been reported. In reviewing reported cases 
of maternal use of vitamin K antagonists during the 
first trimester we were able to find 25 cases in which the 
infants were reported as normal; " however, the 
noses were not commented on, x-rays were not done, 
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and little or no follow-up was available. Only eight of 
these reports indicate that therapeutic levels of warfa- 
rin were definitely used throughout the first rimester.* 
> 1 We assume that there are other unreported cases of 
both affected and unaffected infants, and that more 
details may be available on reported cases. However, it 
is clear that there is a substantial risk of a congenital 
abnormality in the infants of women taking vitamin K 
antagonists in therapeutic doses during the first trimes- 
ter. The actual magnitude of this risk is unknown. 
Whether the risk is increased when the drugs are taken 
all three trimesters is not known either. Hopefully, 
data giving accurate incidence will soon be available. In 
the meantime, we would guess that the risk of malfor- 
mation may be as high as 50 per cent. The abnor- 
malities among the 11 reported cases suggest that ` 
probably only half of the affected infants would be 
seriously malformed. What protects some infants is not 
at all clear, but one would expect some kind of 
maternal-fetal interaction or genetic susceptibility of 
both the mother and child to play a role. There does 
not seem to be any suggestion that the mothers of af- 
fected infants metabolize Coumadin differently than 
do other women. 

Because vitamin K antagonists are anticoagulants in 
adults, it is tempting to speculate that the malforma- 
tions in these infants might be related to microhemor- 
rhages in the vascular embryonic cartilage and other 
tissues. Such hemorrhages might eventually result in 
scarring which would then calcify, giving stippling in 
bones at birth. However clotting factors, as we measure 
them in adults, are absent during the first 3 months of 
gestation.’ Therefore, the anticoagulant effect of the 
vitamin K antagonist per se does, not seem to ade- 
quately explain the cartilagenous stippling. Fetal 
hemorrhage is known to occur in second and third 
trimester, resulting in stillbirth and fetal wastage." 
This suggests that some developmental anomalies such 
as hydrocephaly, microcephaly, optic atrophy, and 
cerebral agenesis which have been reported with oral 
1, 4, 5, 7, 15 may 
be a result of hemorrhage in the fetus late in develop- 


anticoagulation during the third trimester 


ment. 

The concept of microhemorrhage, scarring, and cal- 
cification also fails to explain the relative severity of 
some areas of bone involvement (e.g., cervical verte- 
brae, sacral vertebrae, femoral trochanters, and nasal 
cartilage), intrauterine growth retardation with normal 
placentas, and the much more extensive malformations 
observed in some of the infants. It may well be that 
these abnormalities are produced by a more wide- 
spread teratogenic effect on tissue of the vitamin K 
antagonists. The role of vitamin K in embryogenesis is 
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not clear and a teratogenic effect of vitamin K de- 
ficiency has not been described to our knowledge. 
Animal studies of vitamin K antagonists during preg- 
nancy have not shown consistent teratogenic effects in 
offspring." Perhaps by studying the affected human 
infants in more detail or by use of an experimental 
model more insight into the role which vitamin K nor- 
mally plays in human embryogenesis will be\obtained. 

We feel there is compelling evidence that oral an- 
ticoagulant therapy during the first trimester of preg- 
nancy can cause congenital malformations. For this 
reason the indications for anticoagulation of any 
woman who is, or plans to become, pregnant must be 
carefully reviewed. If anticoagulation is determined 
to be essential, we would recommend that with the 
cessation of birth control measures, anticoagulation 
with heparin be established prior to conception and 
throughout the first trimester of pregnancy. Limiting 
the use of oral anticoagulants to the second and early 
third trimester would appear to protect the fetus from 
the teratogenic effects described above. Since heparin 
does not cross the placenta," its use in the latter part of 
the third trimester might protect the fetus from the 
hemorrhagic complications seen when oral anticoagu- 
lants are used. In addition, we feel that women who 
become pregnant and are taking oral anticoagulants 
during the first trimester should be informed of the 
possible congenital defects which may result.* Finally, 
because the risk of malformation is substantial, we rec- 
ommend that women who have received vitamin K an- 
tagonists during the first trimester be offered the 
option of termination of the pregnancy. As more 
information is gathered concerning the incidence 
of this problem, the calculated risks for the fetus, 
and the possibility of prenatal diagnosis, decisions re- 
garding termination or continuation of the individual's 
pregnancy will hopefully be more rational. 


Summary 


The clinical features of 11 cases of vitamin K an- 
tagonist embryopathy are presented and discussed. 
The most typical abnormalities include nasal hypopla- 
sia, stippled epiphyses, eye anomalies, and devel- 
opmental retardation. All of the women whose 
pregnancies were reviewed had taken a vitamin 
K antagonist during the first 8 weeks of gestation. 
The mechanism whereby these warfarin-related com- 
pounds disrupt chondrogenesis and cause develop- 


* *Endo Laboratories, the producers of Coumadin, have re- 
cently sent a letter of warning to all physicians in the United 
States and have changed the package inserts to warn about the 
possibility of congenital malformations in the fetus of women 
using this drug during pregnancy. 
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mental abnormalities is not clear. The lack of clot- 
ting factors normally during the first trimester suggests 
that anticoagulation alone is probably not responsible. 
A separate, more widespread insult is likely, but has yet 
to be defined. General recommendations are outlined 
for the management of women requiring anticoagula- 
tion during the first trimester of pregnancy. 


The authors wish to express appreciation for advice 
and information on patients to Drs. Lewis B. Holmes, 
Alphonse R. Burdi, Melvin H. Becker, Thomas 
Shepard, Arno Motulsky, M. Michael Cohen, Robert S. 
Wilroy, Jr., Robert Summitt, Richard M. Pauli, Laur- 
ence Karp, and Josef Warkany; and for the technical 
and secretarial assistance of Ellen Helseth. 


Addendum 


Since submitting this manuscript, we have become 
aware of three additional cases of affected newborn 
infants whose mothers received warfarin during the 
first trimester of pregnancy. Fourie and Hay? re- 
ported a woman who ingested sodium warfarin (5 mg.) 
daily throughout her pregnancy, which was compli- 
cated by mild hydramnios. Heparin therapy was insti- 
tuted one week prior to delivery of a healthy 2,840 
gram female infant whose length was 48 cm. and 
whose occipitofrontal circumference was 34.5 cm. The 
infant had a hypoplastic, upturned nose, mild cho- 
anal stenosis, short fingers, and dystrophic nails. There 
was no evidence of central nervous system or oph- 
thalmologic abnormalities in the newborn period. 
Roentgenograms revealed stippled epiphyses in the 
cuboids, proximal femora, sacrum, and vertebral col- 
umn. 

Richman and Lahman” reported a case of a 5 
pound, 14 ounce neonate born to a 19-year-old woman 
who received warfarin throughout her pregnancy. 
Polyhydramnios was noted in the third trimester. The 
infant was physically normal at birth except for a 
hypoplastic nasal bridge and slight choanal narrowing. 
Stippled epiphyses were present only in the calcanei. 

We are aware of a third infant? born to a mother 
who received warfarin beginning at approximately six 
weeks’ gestation. The infant had the characteristic 
nasal deformity and stippling of the bones. However, 
further details are not yet available. 

Two recent reports?" ? of women who took warfarin 
only during the second and third trimesters raise the 
question of the safety of warfarin use during this 
period of gestation. These cases raise the possibility 
that mental retardation, ophthalmologic abnormal- 
ities, and more generalized central nervous system 
anomalies (in addition to the already known fetal 
deaths and stillbirths’ !5) may result from the use of 
oral anticoagulants during the second and third trimes- 
ters. However, it seems clear that the characteristic 
hypoplastic nose and stippled epiphyses of warfarin 
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embryopathy occur only with use during the first 
trimester. 

The maintenance of anticoagulation therapy during 
pregnancy has become complicated by a number of 
factors. When anticoagulation is clearly indicated for 
the mother’s health and when she strongly desires to 
maintain the pregnancy, the following should be con- 
sidered to minimize risks to the fetus. 

During the first trimester, warfarin therapy appears 
to be associated with embryopathy in 25 to 50 per cent 
of known cases. Therefore, heparin appears to be the 
drug of choice for the first trimester. However, hepa- 
rin therapy is not without complications. The dangers 
of hemorrhage and hypersensitivity reaction are well 
known." The frequency of adverse reactions such as 
osteoporosis and painful nodules appears to increase 
with use of heparin for longer than six months.'* Al- 
though heparin does not cross the placenta, its long- 
term use may deplete the mother of nutrients required 
by the fetus. The impracticality of heparin use 
throughout the pregnancy further complicates the 
therapeutic plan. 

Heparin therapy can be maintained into the second 
trimester but becomes increasingly complicated. Alter- 
natively, during the second and early third trimesters, 
the patient may be managed with a combination of 
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warfarin, dipyndamole, and aspirin. Ibarra-Perez and 
associates? recently followed 25 pregnancies in pa- 
tients who received oral anticoagulants for prosthetic 
valves. Twenty-two of the women received dipyn- 
damole or dipyridamole and aspirin in addition to 
warfarin-related compounds. There were apparently 
no congenital anomalies in the offspring of these wom- 
en, but in two instances there were maternal embolic 
complications when the women were receiving only di- 
pyridamole and aspirin for anticoagulation. Whether 
or not warfarin is used alone or in combination with 
dipyridamole and aspirin, care should be taken to 
maintain the prothrombin time in the therapeutic 
range. 

During the last trimester, it is unclear when heparin 
therapy should be reinstituted. Until further studies 
clarify this issue, heparin should definitely be started at 
least two weeks prior to delivery, with all oral antl- 
coagulants discontinued at the same time. 

These recommendations are offered with the 
awareness that prospective studies with large numbers 
of patients need to be done to clarify: (1) the risks of 
warfarin use during the second and third trimesters, 
(2) the risks of dipyridamole and aspirin throughout 
pregnancy, and (3) the incidence and nature of compli- 
cations of long-term heparin use in pregnancy. 
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A total of 110 infants born to mothers who were either in a methadone maintenance 
program, using heroin, or recently detoxified, were studied during the neonatal period. Of 
these infants, 93.6 per cent developed withdrawal symptoms. No significant differences 
were determined in therapeutic response among those infants treated with methadone, 
phenobarbital, and diazepam. There was a significant reduction in the frequency of 
withdrawal symptoms among infants born to mothers whose methadone dose at time of 
delivery was less than 20 mg (17.9 per cent). It is suggested that reduction of methadone 
dosage in late pregnancy results in reduced incidence of withdrawal but must be carefully 
carried out. (AM. J. OBSTET. GYNECOL. 127: 199, 1977.) 


DRUG ABUSE has been a serious, virtually epidemic 
health problem in the United States. One of the more 
serious clinical problems has been the management of 
the pregnant addict and her offspring." 

Recently, a collaborative study of addiction in 
pregnancy was carried out by The University of 
Chicago and the Illinois Drug Abuse Program. Other 
aspects of this study have been reported elsewhere.*^* 
It is the purpose of this paper to report the incidence 
of withdrawal symptoms among infants born to a 
group of narcotic-addicted women, to evaluate various 
therapeutic regimens in treating neonatal withdrawal, 
and to assess factors which may influence the severity 
of withdrawal. 
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Study population 


The study population consisted of 117 live births 
from 123 pregnancies (two sets of twins). At the time of 
delivery 62 mothers were receiving methadone only, 
18 mothers heroin and methadone, 6 mothers 
methadone and some other agent, 19 heroin alone, 8 
heroin and some other agent, 9 were currently receiv- 
ing no drugs, and one was receiving an agent other 
than heroin and methadone. 

Of these infants, 113 were admitted to the Chicago 
Lying-in Special-Care Nursery and three were cared 
for in the Wyler Children’s Hospital of The University 
of Chicago. One infant was cared for in the newborn 
nursery of another hospital, and the complete rec- 
ords were forwarded to study personnel. 


Methods 


All infants received care as routinely provided by the 
Special-Care Nursery staff. Medical problems other 
than those directly related to withdrawal were treated 
by conventional means. 

Presence of withdrawal symptoms in the infants was 
diagnosed by the presence of (1) CNS symptoms in- 
cluding tremors, cry alterations, irritability, and in- 
creased flexor tone, (2) gastrointestinal symptoms, 
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Table I. Summary of treatment 















Day of 














No. life Duration Day 
of treatment of of 
Agent infants started treatment | discharge 





Methadone 17 2.77 11.76 19.13 
(+1.30)* (+ 4.78)* (+ 7.10)* 
Phenobarbital 15 2.73 14.5 19.87 
(+1.28)* (+8.96)* (+ 8.91)* 
Diazepam 16 2.93 10.2 16.8 
(+1.24)* (+4.45)* (+ 4.81) 
Methadone ] 56 
and (—) 
diazepam 
Phenobarbital l 33 
and (—) 
diazepam 
Diazepam l 23 
(non- (=) 
random) 
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Table II. Methadone maintenance dosage at delivery 


Infant 
treatment 








Maternal dosage 





No 24 infants 
Yes 40 infants 
wem oco LEV ASE SRT, E DAES SRS ee SST NES 


23 infants 
5 infants 


principally regurgitation of feedings and increased 
frequency of poorly formed stools, and (3) other 
symptoms such as tachypnea, yawning, and sweating. 

Determining factors in the decision to treat infants 
were the presence of tremors, increased flexor tone, 
and rigidity of such severity that they could not be 
abated by nursing care and swaddling, as well as the 
occurrence of regurgitation with feeding. Treatment 
agents employed included methadone, phenobarbital, 
and diazepam. The treatment agents were randomly 
assigned except in three instances. In two instances 
diazepam was added late in the course of management 
when, in the view of the attending pediatrician, the 
response to the assigned drug was inadequate. In the 
other instance diazepam was arbitrarily employed. 
Methadone was begun in a dosage of 0.25 mg. every 6 
hours and was increased to a maximum of 0.5 mg. 
every 6 hours. Phenobarbital was used in a dosage 
range of 5 to 8 mg. per kilogram of body weight per 24 
hours and given on an every 8 hour basis initially. 
Diazepam was used in a dosage range of 0.5 to 2.0 mg. 
every 8 hours as per Nathenson, Golden, and Litt.’ 
Dosages were individually tailored on a day-to-day 
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basis by entending the time between doses and/or by 
lowering the dosage provided. 


Results 


Of the 117 liveborn infants, 110 were evaluated for 
withdrawal. Five infants were excluded because of se- 
vere, early onset medical problems unrelated to with- 
drawal that obscured the clinical picture and made 
evaluation difficult. Two additional infants were lost to 
follow-up. 

Of the infants evaluated, 103 (93.6 per cent) had 
clinical evidence of withdrawal. Fifty-one infants (45.5 
per cent) required therapy. 

Efficacy of treatment was evaluated from the 
standpoint of length of treatment required and the 
number of days of hospital stay. According to these 
criteria, no significant differences were seen among the 
three treatment agents employed (Table 1). 

When the treatment of withdrawal 
symptoms in the neonate was compared to the moth- 
ers methadone maintenance dose at the time of de- 
livery, it was found that the infants of only five of 
28 mothers (17.9 per cent) whose dosage was in the 0 to 
20 mg. range required treatment, whereas among 


need for 


mothers receiving greater than 20 mg. of methadone 
daily, 40 of 64 infants (62.5 per cent) required treat- 
ment for withdrawal. These results were statistically 
significant (X2 (1 DF) = 13.8) (Table II). No association 
could be made between severity of infants symp- 
tomatology and the length of time the mother had 
employed drugs. 


Comment 


Harper and associates? studied 51 infants born to 
mothers in a methadone maintenance program. In 
general, their findings were similar to ours. They were 
unable, however, to statistically correlate severity of 
symptoms with the dosage of methadone prescribed 
although their data suggested that the severity of 
symptoms increased with increased maternal dosage. 

Recently Ostrea, Chavez, and Strauss? reported on a 
study of factors that influenced the severity of neonatal 
narcotic withdrawal. They found a significant correla- 
tion between the severity of withdrawal and the mater- 
nal methadone dose. From their data they made the 
recommendation that the mother be placed on a dose 
of less than 20 mg. daily as soon as safely possible. Our 
findings support those of Ostrea, Chavez, and Strauss? 
and we would make the same recommendation. Cau- 


è . . DE. 
tion must be expressed concerning dosage reduction in 


the third trimester. Our group has previously reported 
a case study in which reduction in methadone dosage 
was associated with 


increased amniotic fluid nor-. 
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epinephrine levels, suggesting possible fetal stress.’ 
In those situations where methadone dosage re- 
ductions seem indicated, serial amniotic fluid cat- 
echolamine assay may provide a useful monitoring 
technique. 


Neonatal narcotic withdrawal 201 


The authors gratefully acknowledge the assistance of 
Mrs. Nancy Pry, study coordinator, Miss Maria 
Norusis, study statistician, and Mrs. Cassandra Adams, 
secretary. 


EU —— —— 70M 


REFERENCES 


l. Reddy, A. M., Harper, R. G., and Stern, G.: Observations 
on heroin and methadone withdrawal in the newborn, 
Pediatrics 48: 353, 1971. 

2. Zelson, C., Rubio, E., and Wasserman, E.: Neonatal nar- 
cotic addition: 10 year observation, Pediatrics 48: 178, 
1971. 

3. Zelson, C., Lee, S. J., and Casalino, M.: Neonatal narcotic 
addicition, N. Engl. J. Med. 289: 1216, 1973. 

4. Madden, J. D., and Chappel, J. N.: Fetal meconium aspira- 

e tion with maternal narcotic withdrawal, i Senay, E., and 
Shorty, V., editors: Developments in the Field of Drug 
Abuse, Proceedings of the National Association for the 
Prevention of Addiction to Narcotics, Cambridge, Mas- 
sachusetts, 1974, Schenkman Publishing Company, p. 428. 

5. Zuspan, F. S., Gumpel, J. A., Mejia-Zelaya, A., et al.: Fetal 


stress from methadone withdrawal, Aw. J. OBSTET. 
GYNECOL. 122: 43, 1975. 


6. Davis, R. C., Chappel, J. N., and Mejia-Zelaya, A.: Clinical 


observations on methadone-maintained pregnancies, in 
Harbison, R. D., editor: Perinatal Addiction, New York, 
1975, Spectrum Publications (Halsted Press), pp. 101-12. 


7. Nathenson, G., Golden, G. S., and Litt, I. F.: Diazepam in 


the management of the neonatal narcotic withdrawal syn- 
drome, Pediatrics 48: 523, 1971. 


8. Harper, R. G., Solish, G. I., Purow, H. M., et al.: The effect 


of a methadone treatment program upon pregnant addicts 
and their newborn infants, Pediatrics 54: 300, 1974. 


9. Ostrea, E. M., Chavez, C. J., and Strauss, M. E.: A study of 


factors that influence the severity of neonatal narcotic 
withdrawal, J. Pediatr. 48: 642, 1976. 


FFA RPT X DSF Pe ee eee agen Foe Kg UDYT., 
Gr S ERT AOE ER ETT EN a POR. Names PRE Eq YN 
SRR tS RP A cm «pus Are UE P Uv 7 
Mri EL. TIW, eX PS A UN a^ a FÉ 4 
e USA oes 7 "3 wt ` acest 





T 


x a: A TE "OS 


MN 
Ev ga. 
i rn WC TA 
~ > E. - Tye 





Classic pages in 
OBSTETRICS AND 
GYNECOLOGY 


Lawrence D. Longo, M.D. 








a A aes ae Oe ee a Eee ae re DOES S "ME e 
ce Rte a N E TW; VII EECH UE. dp DEA Iw c a 1 ay tei vs e om ag zv hy 
4) y Y i) zr " Pu dn 3 p ^k Acl n S x w FUA iA ; * ATEI Vw TE G 7: f s 

( qe e : X : i 


* 
E 


Cases of peritoneal section for the extirpation of diseased 
ovaria, by the large incision from sternum to pubes, 


successfully treated 


CHARLES CLAY 


Medical Times (London), vol. 7, pp. 43-45, 59-62, 67-70, 83-85, 99-100, 139-142, 153-154, and 270-271, 1842 
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Prior to the middle of the nineteenth century, 
oophorectomy was rarely performed. One of En- 
gland’s pioneer ovarian surgeons was Charles Clay of 
Manchester. In 1842, he successfully removed a 17 
pound ovarian tumor (see figure) through a 24 inch 
incision in a 46-year-old patient. He secured the ovar- 
ian pedicle with a silk ligature, gave the patient “a 
teaspoonful or two of brandy and water,” and “. . 
brought together (the abdominal wall) by nine stitches, 
and straps of adhesive plaster between each. . . .” She 
recovered, as did two others of his first four patients. 
Clay advocated a large incision “from the sternum to 
the pubes" and allowed the long ends of the ligature on 
the pedicle to serve as a drain. He introduced the term 
"ovariotomy." With the discovery of anesthesia, in- 
terest in operation on the ovaries, the first major ab- 
dominal surgery, was revived. Altogether he per- 
formed almost 400 oophorectomies with a 75 per cent 
recovery rate. 
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Onaoina clinical 
experience confirms 
a low incidence of 
breakthrough bleeding! 
with LO/OVRAL. 


In “fresh” patients" 
and patients switched 
from other oral 
contraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedingt remains gratifyingly low — an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 





in Clinical Trials Cycles 
Cycle 1 12 24 36 20,12 
Break- 

through 


- Bleeding 9.0% 3.1% 2.1% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment.* These latter patients were considered 
“fresh” if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women “fresh” to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

“Fresh” to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 


- Break- 
through Not 
Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 


- effectiveness is unsurpassed. In clinical trials among 


1633 women for a total of 20,312 cycles, only two 
reanancies were reported. This, according to Pearl's 

ormula, represents a pregnancy rate of 0.13 per 

100 woman-years' usage. 


TSerious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications. 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIEF 


should be carefully considered 
See important information on next page. 
Wyeth Laboratories 


| l | Philadelphia, Pa 1 


LO/OVRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


[OJOVRAL28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak” dispensers. 


‘ 

_IN BRIEF: 

SPECIAL NOTE: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effective- 
ness of the sequential products appears to be somewhat lower than that of the 
combination products. Both types provide almost completely effective contraception. 

An increased risk of thrombotic, thromboembolic, and cerebral-vascular disease, 
associated with the use of hormonal contraceptives, has been shown in studies 
conducted in both Great Britain and the United States. Other risks, such as those 
of elevated blood pressure and reduced tolerance to carbohydrates, have been 
reported, and appropriate tests should be conducted to monitor these during oral- 
contraceptive therapy. Liver disease has also been reported, and the physician 
should be alert to its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate 
animal species in multiples of the human dose increases the frequency for some ani- 
mal carcinomas. These data cannot be transposed directly to man. The possible car- 
cinogenicity due to the estrogens can neither be affirmed nor refuted at this time. 
Close clinical surveillance of all women taking oral contraceptives must be continued. 


INDICATIONS: LO/OVRAL * is indicated for oral contraception. 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, 
cerebral-vascular disease, coronary-artery disease or a past history of any of these 


- conditions. 2. Markedly impaired liver function. 3. Known or suspected carcinoma 


of the breast. 4. Known or suspected estrogen-dependent neoplasia. 5. Undiag- 
nosed abnormal genital bleeding. 6. Known or suspected pregnancy 


WARNINGS: 1. The physician should be alert to the earliest manifestations of 


. thrombotic and thromboembolic disorders, thrombophlebitis, cerebrovascular dis- 


orders including hemorrhage, pulmonary embolism, and retinal thrombosis. Should 
any of these occur or be suspected, the drug should be discontinued immediately. 
Retrospective studies of morbidity and mortality in Great Britain and studies of 


morbidity in the United States have shown a statistically significant association 


between thrombophlebitis, pulmonary embolism, and cerebral-vascular disease, 
occlusive or hemorrhagic, and the use of oral contraceptives. There have been 
three principal studies in Great Britain!” leading to these conclusions and 
three 177 in this country. The estimate of the relative risk of thromboembolism in 
the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely 
to undergo thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England? issued 
an interim report of its continuing large-scale prospective study comparing a user 
group to a non-user group. This study in its interim analysis states: "A statistically 
significant higher rate of reporting of cerebrovascular accidents in takers is evident, 
but the numbers are too small to justify an estimation of the degree of risk" The 
study also reported a higher incidence of superficial and deep vein thrombosis in 
users as compared to non-users. 

The Sartwell study? indicated that the risk did not persist after discontinuation 
of administration. Both the Sartwell and the Royal College study indicated that 
the dearee of risk was not associated with duration of treament. 

In a collaborative American study5.6 of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that the relative risk of 
thrombotic stroke was 4.1 to 9.5 times greater in users than in non-users. A com- 
parable estimate for hemorrhagic stroke was 2.0. 

None of the American studies was designed to evaluate a difference between 
products. However, the Sartwell study4 suggested that there might be an increased 
risk of thromboembolic disease in users of sequential products. 

Other retrospective studies?.!? have reported an increased risk of post-surgery 
thromboembolic complications in oral-contraceptive users. It has been recom- 
mended that therapy be discontinued at least one month prior to elective surgery 
2. An increased risk of myocardial infarction associated with the use of oral 
contraceptives has recently been reported supporting a previously suspected 
association!%-'4 Two separate retrospective case-control studies relating to fatal 
and non-fatal myocardial infarction in users and non-users of oral contraceptives 
in Great Britain were reported in May of 1975.13.14 These studies estimate that the 
increased risk of hospital admission for myocardial infarction among users of oral 
contraceptives as compared to non-users was 2.7 times in the 30-39 age group 


.. and 5.7 times in the 40-44 age group; the risk of death associated with the use of 


oral contraceptives as compared to non-users was increased 2.8 times for users in 
the 30-39 age group and 4.7 times in the 40-44 age aroup. One of these studies 
reported that, although use of oral contraceptives was a risk factor per se, users 


who had myocardial infarction were more likely to also have additional underlying 


risk factors for coronary artery disease, such as heavy smoking, hypertension, 
diabetes, pre-eclamptic toxemia, obesity and type II hyperlipoproteinemia. 

3. Discontinue oral-contraceptive medication if there is: gradual or sudden, partial 
or complete loss of vision; proptosis or diplopia; onset or aggravation of migraine or 
development of headache of a new pattern which is recurrent, persistent or severe; 
papilledema; or any evidence of retinal-vascular lesions. 4. Fetal abnormalities 
have been reported to occur in the offspring of women who have taken progestogens 
and/or estrogens during pregnancy.!!.!? The safety of LO/OVRAL” in pregnancy 
has not been demonstrated. Pregnancy should be ruled out before initiating or con- 
tinuing the contraceptive regimen. Pregnancy should always be considered if 
withdrawal bleeding does not occur. 5. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant cannot be determined at this time. 

6. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, 
etc.), occasionally fatal, have been reported in women on oral contraceptives. 

Such lesions may present as an abdominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should be considered if the patient has 
abdominal pain or evidence of intra-abdominal bleeding. Such lesions have been 
reported in short-term as well as long-term users of oral contraceptives. 


. PRECAUTIONS: 1. A thorough history and physical examination should be 


performed before prescribing oral contraceptives and periodically during their 
administration and should include special reference to breasts and pelvic organs, 
including Papanicolaou smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate animals. 2. Endocrine 
and possibly liver-function tests may be affected by treatment with LO/OVRAL. 
Therefore, if such tests are abnormal in a patient taking LO/OVRAL., it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 
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3. Under the influence of estrogen-progestogen preparations, preexisting uterine 
fibromyomata may increase in size. 4. Because these agents may cause some 
degree of fluid retention, conditions which might be influenced by this factor, 

such as epilepsy, migraine, asthma, cardiac or renal dysfunction, require careful 
observation. 5. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleeding * 
per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. 7. Any possible influence of 
prolonged LO/OVRAL * therapy on pituitary, ovarian, adrenal, hepatic, or uterine 
function awaits further study. 8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients on oral contraceptives. The 
mechanism of this decrease is obscure. For this reason, diabetic patients should be 
carefully observed while receiving LO/OVRAL therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL may 
mask the onset of the climacteric. 10. The pathologist should be advised of 
LO/OVRAL therapy when relevant specimens are submitted. 11. Susceptible 
women may experience an increase in blood pressure following administration of 
contraceptive steroids. 12. Cholestatic jaundice has been reported in users of oral * 
contraceptives. If this occurs, LO/OVRAL® should be discontinued. This condition 
is more likely to occur in patients who have experienced cholestatic jaundice of 
pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during LO/OVRAL therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL 
CONTRACEPTIVES: A statistically significant association has been demon- 
strated between use of oral contraceptives and the following serious adverse 
reactions: thrombophlebitis, pulmonary embolism, myocardial infarction, cerebral 
thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship 
has been neither confirmed nor refuted for the following serious adverse reactions: 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesiong — * 
with or without intra-abdominal bleeding. 

The following adverse reactions are known to occur in patients receiving oral 
contraceptives: nausea, vomiting, gastrointestinal symptoms (such as abdominal 
cramps and bloating), breakthrough bleeding, spotting, change in menstrual flow, 
amenorrhea during and after treatment, edema, chloasma or melasma, which 
may persist, breast changes: tenderness, enlargement and secretion, change in 
weight (increase or decrease), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately post-partum, cholestatic 
jaundice, migraine, rash (allergic), rise in blood pressure in susceptible individuals, 
mental depression. 

Although the following adverse reactions have been reported in users of oral 
contraceptives, an association has been neither confirmed nor refuted: anovula- 
tion post treatment, which tends to occur more frequently in women with a history 
of menstrual disorders, premenstrual-like syndrome, changes in libido, changes in 
appetite, cystitis-like syndrome, headache, intolerance to contact lenses, nervous- 
ness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, erythema multi- 
forme, erythema nodosum, hemorrhagic eruption, itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: 
hepatic function —increased sulfobromophthalein retention and other tests; 
coagulation tests —increase in prothrombin, Factors VII, VIII, IX, and X, decrease 
in antithrombin IIl; increase in platelet aggregability; thyroid function — increase in 
PBI, and butanol extractable protein-bound iodine, and decrease in T? uptake 
values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL and LO-OVRAL-28, refer to 
package inserts. 
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Hm, 2-07, 9-0, and 10-0m Vials 


_ . A fortreatment of 
infections due to anaerobes’ 





and gram-negative aerobes 
1 with one antibiotic 





*susceptible strains of indicated organisms 


Indications: Primarily for treatment of infections due to susceptible strains of 
Pseudomonas aeruginosa, Proteus species (particularly indole-positive strains), 
and certain Escherichia coli. Clinical effectiveness has been demonstrated in the 
following infections when due to these organisms: Severe systemic infections 
and septicemia, including meningitis due to Hemophilus influenzae; genitouri- 
ney tract infections including those due to Neisseria Line rgd Enterobacter, 
and Streptococcus faecalis (enterococcus); acute and chronic respiratory infec- 
tions (though clinical improvement has been shown, bacteriologic cures cannot 
be expected in patients with chronic respiratory disease and cystic fibrosis); 
soft-tissue infections. Also indicated in the following infections due to suscep- 
tible anaerobic bacteria: Septicemia; lower respiratory tract infections such as 
empyema, anaerobic pneumonitis and lung abscess; intra-abdominal infections 
such as peritonitis and intra-abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endometritis, pelvic inflammatory 
disease, pelvic abscess and salpingitis; skin and soft-tissue infections. 
Although indicated toe in gram-negative infections, activity against gram- 
positive organisms should be kept in mind when both gram-positive and gram- 
negative organisms are isolated (see Actions). 

In infections due to certain susceptible strains of Ps. aeruginosa, clinical 
efficacy may be enhanced by combined therapy with gentamicin sulfate in full 
eee dosages (see gentamicin sulfate package insert). 

NOTE: During therapy sensitivity testing should be repeated frequently to detect 
the possible emergence of resistant organisms. 

Actions: Organisms found to be susceptible /n vitro include: GRAM-NEGATIVE 
ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. rettgeri, 
Pr. vulgaris, E. coli, Enterobacter spp, Salmonella spp, H. influenzae, Neisseria 
spp, Bacteroides spp, and Fusobacterium spp. 

GRAM-POSITIVE ORGANISMS — Staphylococcus aureus (non-penicillinase pro- 
ducing), Staph. albus, Diplococcus pneumoniae, beta-hemolytic streptococci, 
Str. faecalis, Clostridium spp, Peptococcus spp, and Peptostrep- 
tococcus spp. 

In vitro synergism between Geopen and gentamicin sulfate has 
been demonstrated for certain strains of Ps. aeruginosa. 

Some newly emerging pathogenic strains of Here/lea, Mima, 
Citrobacter, and Serratia have also shown /n vitro susceptibility. 


Not stable in the presence of penicillinase. Most K/ebsiella 
species are resistant. Some strains of Pseudomonas have 
developed resistance fairly rapidly. 

Contraindications: Known penicillin allergy. 

Warnings: Serious and occasional fatal hypersensitivity 
(anaphylactic) reactions have been reported in patients on 
pericillin therapy. These reactions are more apt to occur in in- 
dividuals with a history of sensitivity to mu allergens. 
Observe patients with renal impairment for bleeding manifesta- 
tions and adhere strictly to dosage recommendations; if bleeding 
manifestations appear, discontinue antibiotic and institute ap- 
papi therapy. - 

ndividuals with history of penicillin DPA reactions 
have’ experienced severe hypersensitivity reactions when treated 





with a cephalosporin. Before therapy with a penicillin, careful inquiry should be 
made concerning previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reaction occurs, appropriate 
therapy should be instituted and discontinuance of carbenicillin therapy 
considered, unless the infection is life threatening and only amenable to car- 
benicillin therapy. The usual agents (antihistamines, pressor amines, and corti- 
costeroids) should be readily available. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 
Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged rrap. Emergence of resistant organisms, such as 
Klebsiellaspp and Serratiaspp, which may cause superinfection, should be kept in 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
is necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of syphilis should have darkfield examinations before 
treatment. In all other cases where concomitant syphilis is suspected, monthly 
serological tests should be made for a minimum of 4 months. 

Intramuscular injections should be made well within the a of a relatively 
large muscle (not into the lower and mid-third of the upper arm), and aspiration 
is necessary to help avoid inadvertent injection into a blood vessel. Intravenous 
infusion should be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions—Skin rashes, 
pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro- 
intestinal Disturbances—Nausea. Hemic and Lymphatic 
Systems— Anemia, thrombocytopenia, leukopenia, neutropenia, 
and eosinophilia. Blood, Hepatic, and Renal Studies— SGOT and 
SGPT elevations have been observed, particularly in children. To 
date, no clinical manifestations of hepatic or renal disorders have 
been demonstrated. CWS—Convulsions or neuromuscular ir- 
ritability could occur with excessively high serum levels. Other— 
Pain at the site of injection, rarely accompanied by induration; in 
uremic patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein Irritation and 
Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 

How Supplied: Available in 1-gm, 2-gm, 5-gm, and 10-gm vials. 
— prescribing or administering see package circular 
or PDR. 
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Longacting 





progestinss 


how do they function in the palliative 
treatment of inoperable endometrial cancer? 


Most studies indicate a direct action of progestins 
on the neoplastic cell without any effect 


mediated by extrinsic mechanisms. However, other 


theories such as immunosuppression and 
changes in endogenous sex steroid environment 
have been suggested. 


The evidence for 

a direct cellular effect 

There is suggestive evidence that a local effect is 
the mechanism by which progestational agents 
act on endometrial cancer. It is well known that 
endogenous progesterone has an antimitotic 
influence on the luteal phase of the menstrual 
cycle. Pharmacologic doses of synthetic proges- 
tins can reverse benign, atypical changes in the 
endometrium. 


In vitro results cannot be extrapolated to clinical 
practice; however, in laboratory cultures, proges- 
terone has been shown to exert a local effect on 
adenocarcinomatous tissue. In an experiment 
involving human endometrial adenocarcinomas 
grown in tissue culture, virtually all the neo- 
plasms tested were sensitive to the addition of 
80ug/ml of progesterone to the culture. While 
survival of control tumors was excellent, proges- 
terone treatment resulted in advanced or total 
necrosis in all but one of ten tumor samples: 
Clinical experiments have shown that metastatic 
lesions in the vagina diminish markedly in size 
after direct injection of progestin into the tumor. 
In another clinical investigation, direct injection 
of progestational agents into the cavity of the 
uterus has resulted in a secretory effect in nor- 
mally proliferative and hyperplastic endome- 
trium, and marked necrobiosis of endometrial 
cancer cells? 


l. Nordqvist RS: Hormone effects on carcinoma of the human 
uterine body studied in organ culture. Acta Obstetrica Et Gynaecolo- 
gica Scandinavia 43:296-307, 1964 
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Perhaps the most compelling evidence of a direct 
cellular effect rests on the in vivo observation that, 
progestin therapy can produce similar histologic 
changes in both normal and adenocarcinomatous 
endometrial tissue. Serial biopsies have shown 
that the result in both cases is: (1) an initial secre- 
tory effect on the cytoplasm, (2) a disruption of 
the glandular architecture, (3) a marked decrease 
in mitotic activity and (4) epithelial atrophy with 
decidual reaction in the stroma. In adenocarcin- 
oma of the endometrium, these histologic changes 
have culminated in the arrest of progress of 
malignancy in both the uterus and the metastases. 


The weight of the evidence clearly points toward 
a direct effect of progestin on endometrial carcin- 
oma. Continued investigation at the cellular level 
may well point the way toward a better under- 
standing of the response of endometrial carcinoma 
to progestin therapy. 


Immunosuppressive mechanism: 

apparently not a factor 

There are strong indications that a positive corre- 
lation exists between cancer remissions, including 
adenocarcinoma of the endometrium, and the 
total number of lymphocytes in peripheral blood. 
Recent work has shown that treatment with pro- 
gestins does not affect total peripheral lympho- 
cyte count in endometrial cancer patients who 
respond to therapy. At the tissue level, lympho- 
cyte infiltration of the neoplasm was not seen in 
periodic biopsies. Further, no change was noted 
In serum protein determinations or in the elec- 
trophoretic pattern of the immunoglobulins. 
These negative findings suggest that an immuno- e 
suppressive mechanism may not be involved 

in the action of progestins on endometrial cancer. 
2. Kistner RW, Griffiths CT: Use of progestational agents in the 


management of metastatic carcinoma of the endometrium. Clinical, 
Obstetrics and Gynecology 11:439-456, (June) 1968 
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Alteration of endogenous 

hormone environment 

Investigational studies completed recently have 
demonstrated that medroxyprogesterone acetate 
suppresses total pituitary gonadotropins. How- 
ever, no direct correlation between gonadotropin 
levels and the occurrence of endometrial carcin- 
oma, or its response to progestin, has been estab- 
lished. Both high and low levels of pituitary 
gonadotropins have been reported in patients 
with endometrial carcinoma. 

Despite the suppression of pituitary gonadotro- 
pins, no significant variation in excretion of 
estrogen was found in a series of postmenopausal 
patients with endometrial cancer treated with 
medroxyprogesterone acetate. This suggests that 
in postmenopausal patients the estrogen present 






Bd out 


In the normal proliferative endometrium (above), the cells are 
uniform: ciliated cells are relatively abundant; nonciliated cells 
are flat and their surfaces are covered with small, regular 
microvilli (X 1000). 

In contrast, the well-differentiated endometrial adenocarcinoma (below) 
has an irregular, complex architecture, with prominent, scattered 
large cells on the surface. There are fewer ciliated cells, and the 
surface microvilli of the nonciliated cells are prominent, 
branched, and frequently bizarre (X 1000). 


Scanning electron micrographs 
courtesy of Ralph M. Richart, M.D. 





may be of adrenal origin, or that it may be 

the product of peripheral conversion of estrogen 
precursors. 

At present, there appears to be no firm evidence 
linking progestin-induced remissions to changes 
in the patient's endogenous estrogen or pituitary 
gonadotropin status. 


Guidelines for clinical use 

of Depo-Provera 

Depo-Provera (Medroxyprogesterone Acetate 
Suspension, U.S.P., Upjohn) is effective as 
adjunctive and palliative treatment in patients 
with advanced inoperable endometrial carcinoma 
including those with recurrent or metastatic dis- 


ease. Of more than 800 patients with recurrent or ^ 
metastatic cancer of the endometrium who 

received Depo-Provera as palliative treatment for 

their disease, approximately one-third experi- 

enced objective improvement. 
Doses of 400 mg to 1000 mg of Depo-Provera per a 


week are recommended initially. If improvement 
is noted within a few weeks or months and the 
disease appears stabilized, it may be possible to 
maintain improvement with as little as 400 mg 
per month. 


Depo-Provera should not be given to patients 
with a history of thrombophlebitis, thromboem- 
bolic disorders, or cerebral apoplexy. It is also 
contraindicated in patients with markedly 
impaired liver function, carcinoma of the breast, 
undiagnosed vaginal bleeding, and in patients 
with known sensitivity to Depo-Provera. Sensitiv- 
ity reactions ranging from pruritis, urticaria, and 
angioneurotic edema to generalized rash 

and anaphylaxis have occasionally been reported. 
Increase or decrease in weight and mental 
depression have been observed. 


adjunctive and palliative treatment of inoperable 
and metastatic endometrial cancer 


Depo-Provera «.. 


(MEDROXYPROGESTERONE 
ACETATE SUSPENSION, 
USP UBJOHN) 


The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 


additional prescribing information. September, 1974 J-4018-4 
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- Depo-Provera « 
mg/ml 


MEDROXYPROGESTERONE ACETATE SUSPENS 


ESP URO AL s s 


Each ml contains: 100 mg/ml 400 mg/ml 


Medroxyprogesterone Acetate — 100 mg 400 mg 
also 
Polyethylene Glycol 4000 27.6 mg 20.3 mg 
Polysorbate 80 1.84 mg 
Sodium Chloride 8.3 mg 
Methylparaben 1.65 mg 
Propylparaben 0.18 mg 
Sodium Sulfate Anhydrous 11 mg 
Myristyl-gamma-picolinium 

Chloride 1.7 mg 
Water for Injection qs qs 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 

Description and actions Medroxyprogesterone acetate is a 
derivative of progesterone. 

Indications Adjunctive and palliative therapy for inopera- 
ble, recurrent and metastatic endometrial carcinoma. 
Contraindications Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy, or history of these conditions; 
markedly impaired liver function; carcinoma of the 
breast; undiagnosed vaginal bleeding; missed abortion; 
and known sensitivity to medroxyprogesterone acetate. 
Warnings |. Immediately discontinue administration 
should any of the following thrombotic disorders occur or 
be suspected: thrombophlebitis, cerebrovascular dis- 
orders, pulmonary embolism, retinal thrombosis. 

2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules some of which were malig- 
nant. Although nodules occasionally appeared in control 
animals, they were intermittent in nature, whereas the 
nodules in the drug-treated animals were larger, more 
numerous, persistent, and there were some breast malig- 
nancies with metastases. Their significance with respect to 
humans has not been established. 

3. The use of Depo-Provera (medroxyprogesterone acetate) 
for contraception is investigational since there are 


unresolved questions relating to its safety for this indication. 


Therefore, this is not an approved indication for this use. 

4. Discontinue medication pending examination if there is 
sudden partial or complete loss of vision, or if there is a 
sudden onset of proptosis, diplopia or migraine. If exami- 
nation reveals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

5. Usage in pregnancy is not recommended because of 
data indicating a possible association between administra- 
tion of progestins early in pregnancy and congenital heart 
defects in the offspring. 

6. Three major studies in Great Britain and one in this 
country have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and embolism and the use of oral contracep- 
tives. It has been estimated that users are several times as 
likely to undergo thromboembolic disease without evident 
cause as nonusers. The American study indicated that the 
risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 

7. Following repeated injections, amenorrhea and infertil- 
ity may persist for periods up to 18 months and occasion- 
ally longer. 

Precautions A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papani- 
colaou smear. This drug may cause some degree of fluid 
retention; therefore, observe carefully patients with condi- 
tions influenced by fluid retention such as epilepsy, 
migraine, asthma, and cardiac or renal dysfunction. In 
breakthrough bleeding and other irregular bleeding per 
vaginum bear in mind nonfunctional causes. Perform ade- 
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quate diagnostic measures in cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 
relevant specimens. Carefully observe patients with his- 
tory of psychic depression and discontinue drug if serious 
degree of depression recurs. Any possible influence of 
prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. Decreased glu- 
cose tolerance has been observed in a small percentage of 
patients on estrogen-progestin combinations, therefore, 
carefully observe diabetic patients receiving progestin 
therapy. Age constitutes no absolute limiting factor, 
although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders), in patients taking estrogen- 
progestin combinations and since the mechanism is 
obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. . 
Adverse reactions In a few instances a residual lump, x 
change in color of skin, or a sterile abscess has developed 

at the site of injection of medroxyprogesterone acetate. 

The following have been reported: breast tenderness or 
galactorrhea in a few instances; an association between 
administration early in pregnancy and the occurrence of 
congenital malformations (see also WARNINGS); in an 
occasional patient nervousness, insomnia, somnolence, 
fatigue or dizziness; thromboembolic phenomena includ- 
ing thrombophlebitis and pulmonary embolism; occa- 
sional sensitivity reactions including pruritus, urticaria, 
angioneurotic edema, generalized rash and anaphylaxis; 
acne, alopecia and hirsutism in a few patients; jaundice 
including neonatal jaundice in a few instances; rare cases 
of nausea, headache and hyperpyrexia. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting; change in men- 
strual flow; amenorrhea; edema; increase or decrease in 
weight; changes in cervical erosion and secretions; choles- 
tatic jaundice; rash (allergic) with and without pruritus; 
melasma or chloasma; and mental depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination 
drugs and the serious adverse reactions of thrombophle- 
bitis, pulmonary embolism and cerebral thrombosis and 
embolism, therefore, patients on progestin therapy should 
be carefully observed. 

Although available evidence is suggestive, a relation- 
ship has been neither confirmed nor refuted for the asso- 
ciation of the serious adverse reaction of neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: 
rise in blood pressure in susceptible individuals; premen- 
strual-like syndrome; changes in libido; changes in appe- 
tite; cystitis-like syndrome; headache; nervousness; 
dizziness; fatigue; backache; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic 
eruption; and itching. Therefore, observe patients on pro- 
gestin therapy carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs; increased sulfo- 
bromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, VIII, IX and 
X); metyrapone test; pregnanediol determination: thyroid 
function tests (increase in PBI, and butanol extractable 
protein bound iodine and decrease in T? uptake values). 
How supplied 100 mg per ml—5 ml vials. 

400 mg perml—2.5 and 10ml vials and 1 ml disposable syring®’s. 
For additional product information, consult the package insert 

or see your Upjohn representative. 


| Upjohn | The Upjohn Company, Kalamazoo, Michigan 49001 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 
proportionate reduction in total words. 


"Septicemia and abortion with the CU-7* 


M. BRUCE VIECHNICKI, M.D., F.A.C.O.G. 


Department of Obstetrics and Gynecology, Allenton Hospital, 
Allentown, Pennsylvania 


OVER THE PAST several years, the in situ intrauterine 
contraceptive device IUD has been shown to be a 
problem when pregnancy is associated with the Dalkon 
Shield, loop, coil, and bow. Now it would seem that the 
CU-7 also has similar infectious potential when left in 
situ in the pregnant uterus. 





COMMUNICATIONS 
IN BRIEF 


pressure was 98/58; pulse, 112 beats per minute; and regular. 
The hemoglobin was 11.2 Gm. per 100 ml.; hematocrit, 33 
per cent; white blood count, 6.4 with 84 polymorphonuclear 
leukocytes, five bands, and three lymphocytes. Twelve- 
parameter Sequential Multiple Analyzer test was normal. Se- 
rial blood cultures revealed gram-negative rods identified as 
E. coli. After institution of intravenous ampicillin, oxytocin 
was commenced to empty the uterus. Two and a half hours 
later, she aborted a 165 gram, normal-appearing female fetus. 
Bleeding continued despite the oxytocin, and the blood 
pressure remained at 98/60 with shivering, pallor, and cold 
extremities. The temperature was 104° F. Uterine evacuation 
with suction was carried out, and the CU-7 was removed along 
with placental tissue. Vital signs remained stable post- 
operatively. However, when the temperature spiked to 
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A a fear ole white M o'r pare | e 0-1, had a CU-7 in 101.4? F. on the following day, kanamycin in a dosage of 1 4 
serted in 1972 and removed in 1973; this was followed by an ; I M 
; Gm. per day intramuscularly was started. The remaining hos- | 

uneventful pregnancy. On July 3, 1974, a CU-7 was inserted ; / 
fis SERC CA pital course was one of continued improvement and decreas- " 

at the postpartum visit; at the yearly examination in May, x 
1975: nd podiüve Radings were present and the strin ing temperature. On November 9, she was discharged after » 
: P 5 APE aes T LM. being afebrile for 48 hours. Ampicillin and oral iron were a 


visible. She was seen on September 8, 1975, with a pregnancy 
of 6 to 8 weeks, blood pressure 108/60, and weight of 161 
pounds. The last normal menstrual period was June 3, 1975. 
No IUD string could be seen in the os and the patient had no 


prescribed. Hemoglobin was 9.4 Gm. per 100 ml., and hemat- 
ocrit was 27 per cent. 


A number of reports’ * have appeared over the past 


Lo 


remembrance of its loss. A B-scan ultrasound confirmed an several vears incriminating the IUD in septic id. E: 
intrauterine pregnancy of 10 weeks, and no definite IUD í 3 ; : | 
AA trimester abortions. The tail of the Dalkon Shield was x 

could be demonstrated. Pregnancy termination was not de- | i ! x Y" 
sired. On September 30, 1975, she experienced vaginal bleed- microscopically analyzed, and a wick effect was felt and 3 
ing with clots, but this subsided the following day. Uterine added to its infective potential. This case demonstrates a 
growth continued, and on the visit of October 28 the blood that even the new generation of copper-containing a 
pressure was 112/70; weight, 176 pounds; fundal height, 15 IUD's will cause septic abortion. While coincidence ET 
cm.; the fetal heart tones were present. The hemoglobin was could be explanatory, the weight of evidence of prior 3 
11.9 Gm. per 100 ml.; hematocrit, 34 per cent, white blood IUD types and their actions in the pregnant uterus | 
1 


cell count, 7.0. No bleeding was present. 


wa: l ; support the contention that the in situ CU-7 will re- 
On the day prior to admission, fever, malaise, and chills 


i vast d ; quire removal when a pregnancy coexists; if this is im- 
occurred which were attributed to a viral infection. However, . . . 
possible, the risks to the patient will have to be properly 3 


on the day of admission, the temperature spiked to 104^ F., di re nf, 2b dete i 
and vaginal bleeding in moderate amounts began with cramps icu fen SRO eT TIR 3 


and clots. On admission, the patient was anxious and pale with 
a uterine size of 18 weeks and a cervix 2 cm. dilated. The 
5 abdominal examination was unremarkable. The blood 


Reprint requests: Dr. M. Bruce Viechnicki, 3015 College 
Hgts. Blvd., Allentown, Pennsylvania 18104. 


*G. D. Searle & Co., P. O. Box 5110, Chicago, Illinois 
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Equivocal amniotic fluid levels of alpha 
fetoprotein in prenatal diagnosis of 
neural tube defects 


GEORGE P. HENRY, M.D. 
ARTHUR ROBINSON, M.D. 


Department of Biophysics and Genetics, University of Colorado 
Medical Center, and the National Jewish Hospital and 
Research Center, Denver, Colorado 


MEASUREMENT OF alpha fetoprotein (AFP) in amni- 
otic fluid has been shown to be of value in screening 
pregnancies for neural tube defects.' Several recent 
reports document antenatal misdiagnosis of neural 
tube defects." ? We have recently had the following 
problem with interpretation of the alpha-fetoprotein 
results of amniocentesis performed for genetic deter- 
mination. 


A 26-year-old patient, gravida 2, para 1, was considered for 
amniocentesis at 16 weeks’ gestation because she had been 
delivered of a previous infant with a myelomeningocele. 
Sonography revealed the placenta to be posteriorly im- 
planted, and there was no evidence of a twin gestation. Am- 
niocentesis at 16 weeks of pregnancy produced clear fluid 


with an AFP level of 2.75 mg. per cent.* The upper limit of 


normal for this stage of gestation has been reported to be 2.3 
mg. per cent. However, in the presence of a neural tube 
defect the level would usually be elevated manyfold. 

The patient was counseled that the reported result was 
"borderline abnormal" and not diagnostic. Amniography was 
suggested as a further diagnostic step, but the patient decided 
to have the pregnancy interrupted without further studies. At 
delivery the fetus was found to have a lumbar spina bifida 
with myeloschisis and segmental agenesis of the lumbar spinal 
cord. 


Genetic amniocentesis is one of the rare situations 
where a diagnosis must be made on the basis of a single 
laboratory test without the opportunity to see and 
examine the patient. It is important to realize that, al- 
though the test results are valid to rule out 90 per cent 
of neural tube defects, borderline cases (greater than 
two standard deviations above normal) will arise where 
the diagnosis cannot be made with certainty and in 
which another diagnostic method such as amniography 
may be helpful. It is essential that cases such as ours be 
documented in the literature. 


*Performed by Dr. A. Milunsky. 
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Validity of the weekly interval between 
oxytocin challenge tests 


F: i. PARER MD., PhD, 
JOSE, F. AFONSO, M.D., F.A.C.O.G. 


Departments of Obstetrics and Gynecology, University of 
California, San Francisco, and the Kaiser-Permanente Medical 
Center, Hayward, California 


THE OXYTOCIN CHALLENGE test (OCT) is increas- 
ingly being accepted as a method of determining the 
adequacy of placental reserve, particularly in the 
high-risk pregnancy. The initial developers performed 
the test serially at the arbitrarily selected interval of one 
week in the hope that, except in rapidly altering 
pathologic conditions, a negative finding would indi- 
cate probable fetal survival for one week. The follow- 
ing case illustrates an apparently clear-cut exception to 
this interval. It stimulated us to examine the literature 
in an attempt to determine the validity of testing on a 
weekly basis. 


A 30-year old white woman, gravida 2, para 1, was first seen 
10% weeks after her last menstrual period and had an 
appropriate-sized uterus. She had Class B diabetes and re- 
ceived 22 u. of lente insulin daily. Her first pregnancy was 
terminated by cesarean section after failed induction of labor 
and resulted in the birth of a 4,139 gram normal female in- 
fant. Nine months after this pregnancy, the patient began 
using insulin. In the second pregnancy, with the continued 
care of an obstetrician and internist, the diabetes was con- 
trolled satisfactorily. The fasting blood sugar values were 
between 90 and 120 mg. per cent, and glycosuria was 2+ to 
3+. She was free from acetonuria except for a rare trace, 
and proteinuria was absent. 

Urinary estriol excretion was first determined at approxi- 
mately 30 weeks of gestation, the value being 21.9 mg. per 24 
hours. A value obtained at 314% weeks was low (9.3 mg. per 24 
hours) so an OCT was carried out. This was clearly negative, 
and estriol levels on subsequent days were 20.5 and 22.3 mg. 
per 24 hours. Thereafter, estriol values obtained approxi- 
mately every other day remained in this range until 35% 
weeks of gestation, when the value was 14.2 mg. per 24 hours. 

The patient was admitted to the hospital and placed at bed 
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and Gynecology, University of California, San Francisco, San 
Francisco, California 94143. 


Volume 127 
Number 2 










E 2 
[Mz 
Tem sme ma e DE an: o eTa Ley Gent AEA res ES OO O 6 o4 RAO Aa CS A SE ee BEN E oe ems vee 10 
isa: ee VERS ee CR EH on os See ES el ee KER AA AET ee) Ss ee a nine 
St DEA E RAG GASA MERN GE SED Sa A E RD E O SN E S E E eS E eE nS 
or ee tt ae 
an muti. Pe ee ee ERI Rhe See! een GS (ES ES CE eS SA Se ee a 
es Oe ees ee ee a ES A SS SS AL AT y < a} 
ee ee ADS aars Am Eg Ee E ak FEA EDO Y SA 
(ANA CA P MEID OED GADD ESEG GEO SES DD G GAED SES SARN GA KEN MEID EDN SD DO. U RS oS 
S = ON PENY Se ee WES CEN) GEEA GEA E EEn Ee | EE ee eee Get a wes 
—Pi—r—1——1—1—1—1i—£ZasEN O D D | Ban oS eee 
Aec oda ae ee D MG C O sc xl TE SR MN HRT SE kt 03d Eo. CART DU VA AT I GU GN GU es EY 
ain uan oo. O OREN AE EE A SET —1—1*—1—1—1 471 —1—1—1—1—M re a e 
BOS oot ime a. O OED BSED SED AP i NS NC. EN OET v et SR a ESD e AG e e E E oe E 
ms ae DEA ar io ANE DOTI SETS Di AD ME A ED ld Se y ER Oe eS es ER 
-t-t tt k ita a or a eH 
ESE SDS OOM CEN HEE ba 1903 ov u eee SCT CO rr E E 
CE Ma Seems, e S DOD bani ST A GE GR WS ES eo Iren T S ERE ee, e 
Ts Sa ee E DED ees SE So D ey OE MBES ee) EE, Trea) Ok Ue ee ee ee diri 
SS SS SS UANG MES UEY A SES CS SS DS SS SS SNS A SD SE PS A I 
4 
= 


oie e . 


Communications in brief 205 


: =z m n 
SRAD lusit uc os AI gai UU MALUS e ES E DR et 
ET ot | LGECY de a ER IC RO IP s 02 a ER pe ep CO 
SS ST ES Sa SS Vs Se 
IL Sn oe ee a a S D S aN 
ae ae a aS SS SSD SS SS SER A E GAES ERER WESS CN E EAS SS SS SS Se 
Sem Den ane eram pt rr STET MEDEN IED EEE Em EA e EES 
ER SE SEER A ee S SS ee ee on ESS DRS PS SR EES aam SE 
eee Se A Sa! UPO GR PEES EE VESA hE MEES PEDR pE GO EE CO ae Se E s Oe PEE aa oi U ET 
wat tt tt toed ES CEND S CEES ee oe N GSS OD EE SEEN TE 
a Saam aaen sama aE S oS o E SS ne ee 
uel ura ems SS SS AE VER ES CSR UNE Im a aed Se) SASL MEE ONS MEEN SE PS RR EY Se EE PA A OS 
D—r--T-I-I-—IrLIIIÉÉEIU—I-L-IIL—L—S EXIIT DI a ee. aT A 
et J Oo eH 
hh tiaa eo a 
I——&——3—1——Àd—31—3 311—131 9 oer SE E SOR SA S 
XL a ee DSP DES SES SS SSS SORS «A DA S D O B) maS TUEN os ae SES E EE 
$—.—— wu t ttt tdt oten | SS SE SS FA A a a 
ar Seat D On EED y Aa EN eS ee 
e adea 1—1—1—1— rrr rrr Se t 
eo or era ee SE D 
DER TTT MEN EET A SOD CEN AN C DIE MNN SEER DUET WUS SEND DES ERD SES Sano SemS a EE 

Lu 


Fig. 1. Twelve minutes of the record of the fetal heart rate in beats per minute (upper panel) and 
uterine contractions (lower panel) induced by oxytocin and detected by ultrasound and external 
tocodynamometer, respectively. The frequency and duration of contractions demonstrate the 


adequacy of the challenge. 


rest. An OCT was performed (Fig. 1), and this was read as 
negative. Subsequent estriol levels were: day of OCT, 19.7 
mg. per 24 hours; two days following the test, 12.7 mg. per 24 
hours. Fetal heart tones were lost on the morning of the third 
day, between 62 and 68 hours following the OCT. Because of 
the previous cesarean section, the patient had a repeat cesa- 
rean section with delivery of a 3,572 gram grossly normal 
infant, showing some maceration. Pathologic study of the 
fetus and placenta revealed no abnormalities other than those 
consistent with maternal diabetes. Diabetic control during the 
period of hospitalization was similar to that described earlier 
with no acetonuria. 


We have reviewed 11 published reports of experi- 
ence with the OCT, in a total of 1,245 patients, mostly 
in the high-risk category.* Of these patients, 157 have 
had positive tests and 11 of these infants were stillborn. 
It should be emphasized that in many cases the test 
result was used in management and deliveries were 
performed on the basis of it; at times patients were not 
permitted to labor following a positive test. However, 
in four studies, results of the OCT's were not used in 
patient management, and the stillbirth rate was 22 per 
cent (9/40). Among 1,036 patients with negative tests, 
only two babies died in utero within a week of the nega- 
tive test. One infant had a tight nuchal cord at delivery, 
and the other was born hydropic, with the placenta 
showing thrombosis of the chorionic vessels. Whether 
the patients were diabetic was not noted. The excellent 
outcome of this group is all the more imposing when it 
is noted that most pregnancies were high risk, and the 
stillbirth rate would be expected to be far greater than 
the 0.2 per cent actually observed. The survival rate 


* A list of the references reviewed may be obtained from the 
senior author. 


was no doubt also improved by the application of ancil- 
lary methods of fetal surveillance such as urinary es- 
triol determinations, cephalometry, more intensive ob- 
servation, and early delivery. 

Decreasing the interval between OCT's may have 
saved one or both of the two previously reported in- 
fants, though there is no way to be sure of this. The 
infant in the present report would have been lost even 
with biweekly OCT's, because fetal heart tones were 
lost less than 68 hours after the final negative test. 

In view of the great logistic problems involved in 
decreasing the OCT interval and lack of evidence that 
it would improve fetal outcome, there appears to be no 
reason at this stage to alter timing on a weekly basis 
when the tests are clearly negative. 


Pentazocine withdrawal syndrome in the 
newborn infant 


ODED PREIS, M.D. 
SOOK J. CHOI, M.D. 
NATHAN RUDOLPH, M.B.B.Cu. 


Department of Pediatrics, State University of New York, 
Downstate Medical Center, Brooklyn, New York 


THE NARCOTIC WITHDRAWAL syndrome in new- 
born infants of mothers addicted to heroin, as well as 
those maintained on methadone, is a well-recognized 


Reprint requests: Dr. O. Preis, Department of Pediatrics, 
Box 49, State University of New York, Downstate Medical 
Center, 450 Clarkson Ave., Brooklyn, New York 11203. 
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entity. Recently, at least two reports" * have indicated 
that repeated use of pentazocine by the pregnant 
mother may also result in withdrawal symptoms in her 
baby. We report an additional case of neonatal pen- 
tazocine withdrawal, verified by demonstration of this 
agent in the urine of both mother and infant. 


A male infant was delivered to a 29-year-old black woman, 
para 1-0-1-1, with negative serology after 3% hours of un- 
complicated labor, with a one-minute Apgar score of 9. The 
mother had a history of nonspecific mild abdominal pain pre- 
dating the present pregnancy. During the last trimester, she 
had increasing abdominal pain for which the obstetrician pre- 
scribed pentazocine, 50 mg. three times per day, which she 
used on a regular basis during the last six weeks of pregnancy. 

On examination the infant had a birth weight of 2,400 
grams with a head circumference of 32 cm., and the gesta- 
tional age was estimated at 38 weeks. No abnormal findings 
were noted. At 10 hours of age, the infant became irritable 
and developed coarse tremors. His symptoms gradually in- 
creased and by the third day he had marked tremulousness, 
with almost incessant crying, profuse sweating, frequent 
bowel movements, and a voracious appetite. At this stage, 
phenobarbital, 4 mg. per kilogram per day given every eight 
hours, was started. The infant responded rapidly to therapy, 
and the phenobarbital dosage was gradually reduced during 
the subsequent two weeks. He was discharged at three weeks 
of age, thriving and with no recurrence of symptoms. Routine 
laboratory investigations performed during the symptomatic 
period, including serum calcium, magnesium, electrolytes and 
blood sugar, were normal. Urine samples collected approxi- 
mately 12 to 14 hours after delivery showed a strongly positive 
reaction for pentazocine in the mother and a trace positive 
reaction in the newborn infant. 


Pentazocine originally was marketed as a drug with 
little abuse potential. However, with more widespread 
use of the drug, addiction has been observed. Both 
human and animal studies have indicated that pen- 
tazocine crosses the placenta rapidly and is readily de- 
tectable in fetal blood. 

In our patient, as well as in the two cases reported 
previously," * the onset of symptoms of drug with- 
drawal commenced during the first 24 hours after 
birth (10, 20, and four hours, respectively). These time 
intervals appear to correlate well with both the time 
that the mother last ingested the drug as well as the 
short half life (two hours) of pentazocine. It is apparent 
that pentazocine is not a harmless agent in the preg- 
nant woman. On the contrary, although no with- 
drawal effects have been reported in the adult after 
therapeutic use, it is possible that such use during late 
pregnancy might result in withdrawal symptoms in the 
offspring. Therefore, we suggest extreme caution in 
prescribing this drug as a therapeutic agent during 
pregnancy. 
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Hemodynamic and metabolic studies of 
a case of toxemia of pregnancy 


URI FREUND, M.D. 

WILLIAM FRENCH, M.D. 

RICHARD W. CARLSON, M.D., PH.D. 
MAX HARRY WEIL, M.D., PH.D. 
HERBERT SHUBIN, M.D.t 


The Shock Research Unit and the Department of Medicine, 
University of Southern California School of Medicine, the Los 
Angeles, County/USC Medical Center, and the Center for the 
Critically Ill, Hollywood Presbyterian Medical Center, Los 
Angeles, California 


SEVERE TOXEMIA of pregnancy is a life-threatening 
crisis in which hypertension, congestive heart failure, 
hypoproteinemia, and edema may be seen. Opportun- 
ity was provided for detailed study of the hemo- 
dynamic, volume, and related metabolic defects in a 
patient immediately after delivery by cesarean section. 
Hypertension and pulmonary edema were associ- 
ated with hypovolemia. Volume repletion proved be- 
neficial. 


A 22-year-old white woman, gravida 1, para 0, of 34 weeks’ 
gestation, was admitted because of toxemia. She complained 
of headache, vomiting, and generalized swelling. On a clinic 
visit 1 week prior to admission, hypertension, peripheral 
edema, and edema of the abdominal wall were observed. 

The blood pressure was 180/140 mm. Hg and the heart 
rate was 140 beats per minute. The fetal heart rate was 150 
beats per minute. No uterine contractions were detected and 
the cervix was closed and not effaced. Laboratory data at the 
time of admission are shown in Table I. 

Treatment with magnesium sulfate, hydralazine, and 
phenobarbital was followed by reduction of the blood pres- 
sure to 110/90 mm. Hg. A cesarean section was performed 7 
hours later, and a female infant, weighing 3.1 kilograms with 
an Apgar score of 9, was delivered. Abruptio placentae and 
3,500 ml. of ascitic fluid were discovered at operation. No 
cardiac murmurs or gallop rhythm were detected and the 
lungs were clear on auscultation. The chest x-ray revealed 
perihilar congestion and interstitial edema. 

An 8 inch Teflon catheter was inserted into the femoral 


This study was supported by United States Public Health 
Service Research Grants HL-05570 from the National Heart, 
Lung, and Blood Institute, GM-16462 from the National In- 
stitute of General Medical Sciences, and ROI HS 01474 from 
Health Resources Administration. 
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artery and a flow-directed balloon-tipped catheter (Swan- 
Ganz catheter, model 93/111/7F, Edwards Laboratories) was 
positioned in the pulmonary artery. 

Systemic arterial, central venous, pulmonary artery, and 
pulmonary artery wedge (PAW) pressures were measured 
and cardiac output was determined with indocyanine green 
dye. 

Plasma colloid osmotic pressure (COP) was measured in 
plasma obtained from arterial blood with a transducer- 
membrane system. Plasma volume was estimated with 
R!5IHSA and red cell mass with the ?'Cr-tagged red blood 
cells. 

The results of hemodynamic studies and normal values are 
shown in Table II. After delivery, intra-arterial pressure was 
elevated to 165/114, although cardiac output was decreased. 
The calculated peripheral vascular resistance was increased. 
Pulmonary artery and PAW pressures were increased. Colloid 
osmotic pressure and plasma volume were markedly reduced. 
*Even though red cell mass was also reduced, the simultaneous 
reduction in plasma volume accounted for the apparently 
normal values of hemoglobin and hematocrit. 

Treatment included infusion of colloidal fluids and injec- 
tions of furosemide. Pulmonary and systenic arterial pres- 
sures declined and there was concurrent disappearance of 
pulmonary congestion. Diuresis with a weight loss of 28 
pounds (12.7 Kg.) was observed during the next 10 days. 


An increase in plasma volume and red cell mass oc- 
curs normally during pregnancy. In toxemia, however, 
both plasma and total blood volume are reduced. 
Hypovolemia may precede the appearance of clinical 
signs of toxemia. In our patient plasma volume was 
only approximately 40 per cent of the predicted nor- 
mal value, so the slight reduction in red cell mass ac- 
counted for the apparent increase in the measured 
hematocrit. Cardiac index usually increases during 
pregnancy. The apparently normal cardiac index of 
2.8 L. per minute per square meter measured 12 hours 
after delivery, therefore, was also misleading, since the 
expected cardiac index at term is increased by one 
third. Peripheral vascular resistance is usually reduced 
in pregnancy. In the present case, the hypovolemia and 
the lowered cardiac output were associated with an in- 
crease in peripheral vascular resistance. 

The concentration of plasma protein, and particu- 
larly albumin, is reduced in toxemia." * In this patient 
the albumin concentration was 1.5 Gm. per deciliter, 
which was reflected in the lowering of COP to one half 
of its normal value. Albumin constitutes a major source 
of the plasma colloid osmotic pressure as the molecular 
weight of albumin is one half or less than that of most 
globulins. Albumin therefore exerts an oncotic pres- 
sure approximately twice that of an equal concentra- 
tion of globulin. With the development of simplified 
instrumentation for measuring COP,* reduction of 
COP, with consequent increase in the risk of systemic 

* as well as pulmonary edema, may be quantitated. 


*CCMI Oncometer, Cricital Care Medical Instrumentation, 
* 1300 North Vermont Ave., Los Angeles, California 90027. 
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Table I. Initial laboratory data 


Normal 
Patient ranges 


Total protein (Gm./dl.) 4.8 6.0-8.5 
Albumin (Gm./dl.) 1.5 3.5-5.0 
Globulin (Gm./dl.) 3.3 2.5-4.0 
Cholesterol (mg./dl.) 370 150-250 
Total lipids (mg./dl.) 770 670-900 
Triglycerides (mg./dl.) 108 74-172 
Phospholipids (mg./dl.) 220 158-260 
Bilirubin (mg./dl.) 0.2 0.2-1.2 
Alkaline phosphotase (mU./ml.) 208 30-115 
Serum iron (ug/dl.) 68 65-165 
Iron binding capacity (ug/dl.) 216 (3196 250-410 
sat.) 
Total protein urine (Gm./24 hr.) 5.2 0.025-0.70 
VMA urine (mg./24 hr.) 5.4 1.8-7.1 
Creatinine clearance (ml./min.) 110 90-130 





As pointed out by Starling 80 years ago, the forces 
which favor egress of fluid from the capillary include 
the capillary hydrostatic pressure and capillary per- 
meability. The forces which preserve the intravascular 
volume include the plasma COP and lymph flow. In 
earlier studies from this laboratory, both elevation of 
pulmonary capillary pressure and reduction in the 
COP have been implicated in the genesis of pulmonary 
edema. In this patient, the reduction in COP was an 
important issue in the development of both pulmonary 
and peripheral edema as the appearance of pulmonary 
edema was closely related to the simultaneous changes 
in COP and the PAW. The COP-PAW gradient nor- 
mally exceeds 14 mm. Hg. Pulmonary edema is likely 
to occur when the gradient is reduced to values of less 
than 5 mm. Hg, as in the present case. 

The mechanism by which serum albumin is reduced 
in patients with toxemia is not firmly established. Al- 
bumin synthesis may be reduced because of hepatic 
necrosis. However, no clinical or laboratory evidence of 
liver dysfunction was detected in our patient. Renal 
disease may account for an increase in protein loss. 
Microscopic and ultrastructural damage of the 
glomeruli with capillary endotheliosis and disruption 
of the basement membrane are associated with tox- 
emia; these lesions provide an explanation for the 
massive proteinuria characteristic of toxemia. 

The protein content of edema fluid of patients with 
toxemia is increased in comparison with patients in 
whom edema is related to cardiac decompensation. 
However, the proteinuria, low COP, and hypovolemia 
may reflect a more generalized defect in capillary per- 
meability to macromolecules. This would explain the 
etiology of ascites during toxemia. Our search of the 
English literature since 1900 pinpointed only three re- 
ported cases in which ascites was associated with preg- 
nancy. In each case the patient had toxemia. 

Although blood volume and hence the venous re- 
turn was decreased in this patient, systemic hyperten- 
sion and the associated increased peripheral vascular 
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Table II. Hemodynamic data 


Parameters 


Heart rate (beats/min.) 

Arterial pressure (mm. Hg) 
Pulmonary artery pressure (mm. Hg) 
PAW pressure (mm. Hg) 

Cardiac index (L./min./M.?) 

Stroke index (ml./beat/M.?) 

Stroke work index (Gm.-M ./beat) 
Peripheral vascular resistance (dynes sec. cm. ?) 
Plasma volume index (ml./Kg.) 

Red cell mass index (ml./Kg.) 

Total blood volume index (ml./Kg.) 
Hemoglobin (Gm./dl.) 

Hematocrit per cent 

Colloid osmotic pressure (mm. Hg) 
Plasma osmolality (mOsm./L.) 


Normal 
mean 
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Patient's values 
12 hr. 36 hr. 10 days 
after delivery after delivery after delivery 


15* 120 132 110 
120/80* 165/115 150/100 130/70 
30/127 48/26 26/12 — 
«151 24 12 — 
4.1* 2.8 2.4 a 

50* 29 18 — 

40* 64 46 — 
11301 1957 2235 — 
68*, 421 23.7 30.7 49.4 
31*, 287 13.6 12.4 13.7 
99+ 37.3 43.1 63.2 
12.7* 14.0 10.8 9.2 
33" 42 32 26 
21.67 12 12 18 a 
270-2907 274 276 289 


*Normal term pregnancy—or at 32 weeks’ gestation (Ueland, K., Novy, J. M., and Metcalf, J.: Hemodynamic responses of 
patients with heart disease to pregnancy and exercise, Am. J. Obstet. Gynecol. 113:47, 1972). 


tNormal without reference to pregnancy. 


resistance resulted in an increase in the workload of the 
heart. The effects led to left ventricular failure, which 
was confirmed by the increase in PAW. At the same 
time COP was reduced to only one half of its normal 
value. 

Since blood volume is reduced during toxemia, 
blood loss during delivery may accentuate the volume 
deficit and thereby increase the risk of circulatory 
shock. At the same time, the capillary leakage of pro- 
teins associated with toxemia and hypertension may 
deplete COP. If crystalloid solutions are infused for 
treatment of hypovolemia, plasma proteins are further 
diluted. Consequently, the risk of pulmonary edema is 
increased. This becomes of special importance if PAW 
is increased. The choice of fluids for volume repletion 


would best be guided by repetitive measurements of 


COP. If the COP is less than 16 mm. Hg, colloid 
solutions may be given. In patients in whom COP 
ranges from 16 to 20 mm. Hg, colloid solutions may be 
given initially, followed by crystalloids. 

Antihypertensive therapy alone may be effective for 
lowering systemic arterial pressure, yet antihyperten- 
sive drugs may precipitate shock unless volume is 
simultaneously repleted. After volume repletion, 
peripheral resistance is reduced with a corresponding 
reduction in the workload of the heart. Through this 
mechanism, left ventricular filling pressure is likely to 
be reduced and the risk of pulmonary edema is 
minimized. 


The authors gratefully acknowledge the assistance of 
Dr. Fikry Fanous, who referred the patient to our ser- 
vice. 
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Fatal varicella in a pregnant 
woman and a baby 
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COMBINED fail-safe mechanisms, including placental 
barriers, blocking antibodies, alpha-fetoprotein, and 
placental hormones, probably act together to prevent 
maternal rejection of the fetus.' However, the mother 
and fetus are rendered vulnerable to infectious agents. 
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Fatal varicella-zoster infection in a pregnant woman 
and hydrocephalus in her baby are discussed. 


A 19-year-old white woman in the fifth month of gestation 
was hospitalized with a rash, cough, and pain in the back. 
Varicella exposure had occurred 2 weeks previously. The 
temperature was 99.6° F., the blood pressure was 118/70 mm. 
Hg, and the pulse rate was 104 per minute. A red, vesicular 
rash covered the tonsils and body. The lungs were without 
ráles. The uterus was at a 5 month size and fetal heart tones at 
132 per minute were heard. 

The hemoglobin was 11.3 Gm. per deciliter, the hematocrit 

was 33.3 per cent, the white blood count was 6,100 per cubic 
millimeter, with neutrophils 85 per cent, lymphocytes 11 per 
cent, monocytes 3 per cent, and basophils 1 per cent. Platelets 
were adequate. Urinalysis revealed 5 to 10 white blood cells 
per high-power field and 100,000 colonies per milliliter of E. 
coli. A chest radiogram revealed nodular infiltration. 
* She was given Gantrisin and analgesics. Tachypnea oc- 
curred, rales were heard, and endotracheal intubation and 
mechanical ventilation were given. Coma ensued and a baby 
girl weighing 880 grams was spontaneously delivered. 
Gastro-intestinal bleeding ensued and 7 units of whole blood 
were given during a 2 week period but the patient died. 

The baby was resuscitated at birth and given 80 per cent 
oxygen. No rash was seen. The hematocrit was 43 per cent, 
the hemoglobin was 12.5 Gm. per deciliter, the white blood 
count was 8,900 per cubic millimeter, with 60 per cent neu- 
trophils, 6 per cent band cells, 26 per cent lymphocytes, 7 per 
cent monocytes, | per cent eosinophils, and 267 nucleated red 
blood cells per 100 white blood cells were seen. Later the 
hemoglobin was 9.0 Gm. per deciliter, a reticulocyte count was 
18.7 per cent, a Coombs test was unreactive, and platelets 
numbered 352,000 per cubic millimeter. T lymphocytes 
numbered only 31 per cent and only a fivefold proliferative 
response to stimulation by phytohemagglutinin was found. 

The infant remained unchanged for 2 months; however, 
the head enlarged and a ventricular-auricular shunt was 
placed. The cerebrospinal fluid (CSF) was initially free of bac- 
teria and leukocytes, but apnea and bradycardia ensued and a 
ventricular tap revealed Klebsiella pneumoniae. Her condition 
deteriorated despite chloromycetin, the ventricular catheter 
was removed, and she died at 342 months of age. 

The placenta contained multiple foci of acute infarction 
free of viral inclusions. 

At necropsy, the mother’s skin showed hemorrhagic pus- 
tules; 2,200 ml. of ascitic fluid and 100 ml. of pericardial fluid 
were found. The edematous brain showed focal necrosis and 
a marked perivascular lymphoid infiltrate. Necrosis was ob- 
served in every organ and intranuclear red-purple viral inclu- 
sions were seen. Acute vasculitis involved intrasplenic arteries. 
The kidneys and adrenals contained petechial hemorrhages, 
acute pyelonephritis, and ileal mucosal ulcers. 


The serum IgG was 1,150 mg., IgA 146 mg., and IgM 220 


mg per deciliter (normal). A varicella-zoster complement fixa- 
tion titer of 1:64 was determined, consistent with active infec- 
tion. 
At necropsy, the baby was hydrocephalic, malnourished, 
e jaundiced, and markedly edematous. Lymphoid tissues were 
undersized and atrophic: the thymus gland weighed 400 mg. 
(5 Gm. normal) and spleen 6 Gm. (13 Gm. normal). The 
thymus contained many lymphoid cells but corticomedullary 
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demarcation was lacking and lymph nodes lacked germinal 
centers. 

An interstitial pneumonitis was noted. The kidneys showed 
acute tubular necrosis. The liver was greasy and hepatocytes 
were swollen and intracanicular bile stasis was seen. 

The hydrocephalic brain contained abundant xantho- 
chromic cerebrospinal fluid and the cerebrum was only 3 mm. 
thick. Leptomeningitis involved the brain and spinal cord and 
blocked the foramina of Magendie and Luschka. No bacteria 
were cultured. 

Antibody titers against rubeola, herpes, varicella, and 
cytomegalovirus were lacking and viral cultures of the brain 
did not reveal a virus. 


Ancient scribes recognized the increased vulnerabil- 
ity of pregnant women to disease: “If a woman with 
child is attacked by one of the acute diseases, it is fatal” 
(Hippocrates). The notion that pregnant women are 
especially vulnerable to infections persists. 

Normal pregnant women undergo a physiologic de- 
pression of cell-mediated immunity (CMI). Depressed 
CMI permits the fetal allograft to survive, but may 
permit rare, fatal, viral and mycotic infections in preg- 
nant women. 

Fatal varicella-zoster infections in pregnant women 
have been reported.’ Our patient developed varicella 2 
weeks after exposure, had a high titer antibody to the 
virus, and varicella viral inclusions were seen. 

Noteworthy was the lymphopenia accompanying her 
varicella infection. Lymphopenia is found in some 
normal pregnant women and in many acute viral infec- 
tions. This finding probably indicated immunosup- 
pression. The immunosuppression accompanying 
pregnancy! probably rendered the patient vulnerable 
to varicella-zoster infection. We cannot, however, be 
certain that the baby died of varicella-zoster infection. 
The varicella that occurred in her mother, however, 
triggered premature birth and hydrocephalus ensued. 
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Transillumination in operative gynecology 
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THE TECHNIQUE of transillumination has been used 
in medicine for many years. In urology it aids in the 
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Fig. 1. ACMI fiberoptic illumination bundle with the plastic tip connected to its end. 


Fig. 2. Same bundle as shown in Fig. 1 with the plastic tip separated. 





Fig. 3. Transilluminated left mesosalpinx. Tube elevated with ring forceps and medially displaced. 
End light source held behind tube. Branch of ovarian vessel easily identified. 


diagnosis of hydrocele,' for example; in pediatrics it is 
used in the differential diagnosis of hydrocelphalus in 
neonates.” During bowel operations mesenteric vessels 
are easily identified by directing a light beam toward 
the exposed mesentery and observing its opposite sur- 
face. 

Transillumination has been little used during pelvic 
operations since the anatomy of the true pelvis and the 
relative position of the reproductive organs do not 
allow the use of the overhead light for adequate 
demonstration of blood vessels or other structures. 


The use of “cold light” transmitted by a fiberoptic 
tube eliminates these mechanical problems and allows 
us to introduce this technique into pelvic surgery. 

As a light source an ACMI fiberoptic power supply 
unit is used which is connected to a gas-sterilized fi- 
beroptic illumination bundle (Fig. 1). To allow better 
diffusion of light a plastic cylindrical tube, easily avail- 
able from suitable drainage tubing, is cut to approxi-" 
mately 4 by 1 cm. and attached to the end of the bundle 
(Fig. 2). 

The illuminated tip is placed behind the tissue under | 
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study. The intrinsic structures are then easily identified 
from the opposite side. In Fig. 3 the tip is placed be- 
hind the mesosalpinx and a branch of the ovarian ves- 
sels can be seen approaching the tube. 

With the use of this method it is possible to identify 
blood vessels and other tubular structures to facilitate 
their dissection or ligation. 

The broad ligament and infundibulopelvic ligaments 
lend themselves readily to this technique. For uterine 
vessel identification the method is less useful because of 
the dense connective tissue surrounding them. The 
ureter can also be identified by placing the light 
retroperitoneally through a small peritoneal incision. 

Transillumination is best used during procedures 
such as tuboplasty where vessels are to be preserved for 
optimal vascularization or during operations when the 
course of the ureter must be constantly checked. 

In selected cases this procedure can be of significant 
value as a time-saving technique and an additional 
safety check. 


REFERENCES 


l. Bailey, H., Love, McN.: A Short Practice of Surgery, Lon- 
don, 1959, H. K. Lewis & Co., Ltd., p. 913. 

2. Huttenlocher, P. R.: Diseases of the nervous system, in 
Vaughan, V., and McKay, J., editors: Nelson's Textbook of 
Pediatrics, ed. 10, Philadelphia, 1975, W. B. Saunders 
Company, p. 1421. 


Prenatal diagnosis of trisomy X: Its 
implications for genetic counseling 
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PREGNANCIES at advanced maternal age are as- 
sociated with an increased risk of chromosomal ab- 
normalities in the fetus. Although this association is 
best known for Down's syndrome (trisomy 21) it also 
pertains to other chromosomal abnormalities. Am- 
niocentesis early in the second trimester permits pre- 
natal diagnosis of such genetic defects. Obstetricians 
will perform an increasing number of amniocenteses 
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partment of Obstetrics and Gynecology, University of 
Pittsburgh School of Medicine, Magee-Women's Hospital, 
Forbes Ave., and Halket St., Pittsburgh, Pennsylvania 15213. 
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for genetic indications, particularly since recent well- 
publicized studies have shown that the procedure car- 
ries a very low risk of complications. Whenever à 
chromosomal abnormality of the cultured amniotic 
fluid cells is found it usually corresponds to a distinct 
clinical syndrome. This is not the case for 47,XXX 
(trisomy X) syndrome and, thus, genetic counseling is a 
difficult task. A case of prenatal diagnosis of trisomy X 
is presented to illustrate this problem. 


M. N., a 43-year-old woman, gravida 4, para 1, with two 
spontaneous abortions, was referred to Magee-Women's 
Hospital on August 14, 1975, for amniocentesis and 
chromosomal analysis of amniotic fluid cells because of ad- 
vanced maternal age. Her last menstrual period had been on 
April 24, 1975. Her past medical history was essentially un- 
remarkable. During the current pregnancy she had 2 days of 
spotting. An ultrasonogram revealed an anterior placenta 
slightly more to the right side; the fetal biparietal diameter 
was 3.5 cm., corresponding to a 15 to 16 week gestation. The 
amniocentesis was done without difficulty, entering the lower 
abdomen to the left of the midline; clear amniotic fluid (20 
ml.) was obtained. Chromosomal analysis of the cultured am- 
niotic fluid cells revealed the fetus to be 47,XXX. The patient 
was notified of this result and she was told that there is an 
increased risk of mental retardation in her fetus although this 
risk cannot be quantitated. It was learned that while the am- 
niotic fluid cells were grown in culture, the patient was hos- 
pitalized for 3 weeks for psychiatric reasons in her local 
community hospital. She decided to have an abortion and 
hypertonic saline instillation was done on September 18, 
1975. Additional amniotic fluid for study was obtained at that 
time. Blood was drawn from the patient and her husband for 
cytogenetic studies. The patient aborted a partially macer- 
ated, 300 gram female fetus without apparent congenital ab- 
normalities on the day after saline instillation. The placenta 
appeared normal and weighed 170 grams. She was dis- 
charged on the day following abortion. 

A Barr body count done on the uncultured amniotic fluid 
cells showed 26 per cent with two Barr bodies and 13 per cent 
with one Barr body. As is usual after abortion by hypertonic 
saline instillation, cells from the affected fetus did not grow in 
culture. Karyotypes of both parents were found to be normal. 


To our knowledge this is the second reported case of 
prenatal diagnosis of trisomy X. With the increasing 
use of amniocentesis for genetic studies early in the 
second trimester it is anticipated that prenatal diag- 
nosis of trisomy X will be made more frequently in the 
future. The incidence of trisomy X has been reported 
as 0.73 per 1,000 females.' Most of the cases of trisomy 
X reported in the literature have been identified as a 
result of buccal smears done on inmates of mental in- 
stitutions. Thus, the proportion of triple X females 
without mental retardation remains uncertain, particu- 
larly since there is no clearly defined clinical syndrome 
of trisomy X. In 62 per cent of cases with trisomy X no 
physical abnormality can be found. The majority of 
triple X females have normal reproductive function 
and their offspring are chromosomally normal. Based 
upon these considerations it is extremely difficult to 
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counsel a patient in whom a fetus with trisomy X has 
been diagnosed prenatally. In the only reported case of 
trisomy X which was diagnosed by chromosomal 
studies of amniotic fluid cells? the infant was examined 
at 32 weeks of age and found to be essentially normal. 
However, it appears to be too early to make a predic- 
tion concerning the future development of this infant. 
Recently, a study of 11 cases with a 47,XXX karyotype 
identified from an unselected population of 38,000 
births has been reported.’ The ages of these 11 girls 
ranged from 2 to 10 years. One third of these girls 
were found to be borderline between normal and de- 
fective, either intellectually or emotionally; about one 
third of the girls suffered mild developmental lags; one 
third were normal. This type of study appears to pro- 
vide a rational basis for genetic counseling in instances 
where prenatal diagnosis of trisomy X has been made. 
Our patient was told about the results of this study and 
she elected to have her pregnancy terminated. Further 
expansion of such studies is needed to provide obste- 
tricians and geneticists with more information for 
genetic counseling of pregnant patients carrying a tri- 
ple X fetus. 
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A case of cyclopia with D trisomy 
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CYCLOPIA is a rare congenital defect in which the two 
orbits have merged to form a single, centrally located 
cavity with one eye. A proboscis-like structure is 
situated above the orbit. Chromosome analysis has 
been done in at least 17 cases of cyclopia; eight of these 
had D trisomy.’ The others had normal karyotypes, 
deletions, monosomic cell lines, or a ring chromosome. 
Autoradiographic and G-banding studies in three of 
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Fig. 2. Hand of the proposita showing the extra digit. 


the D trisomy cases have demonstrated the extra 
chromosome to be a No. 13. This report describes what 
we believe to be the ninth such case. 


The proposita was the outcome of the first pregnancy of a 
27-year-old mother and a 28-year-old father. The pregnancy 
was uneventful and birth was at term. The infant was 34 cm. 
in length and weighed 1,875 grams at birth; she died within 
minutes after birth. A cyclops facial deformity (Fig. 1) was 
present, with a centrally located orbital opening containing a 
fused globe. A superiorly placed nasal proboscus was also evi- 
dent. Polydactylism was present, with an extra finger on the 
ulnar aspect of each hand (Fig. 2) and an extra toe on each 
foot. The neck was short and the chest was symmetrical. An 
autopsy was performed with the following remarkable 
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findings: a large interventricular defect, a patent foramen 
ovale and ductus arteriosus, a marked pulmonary congestion, 
a cecum situated in the right upper quadrant, a large and 
cystic right kidney, a short ureter which ended blindly, and a 
grossly deformed brain. 


A peripheral blood leukocyte culture was initiated in the . 


hospital where the proposita was born and sent to this 
laboratory for harvesting and analysis. All metaphases 
examined had a 47,XX,+D chromosome complement. Unfor- 
tunately there was not enough material available for banding 
studies. 


It seems quite probable that the case presented here 
also had trisomy 13 based on the extracephalic 
anomalies found that are associated with trisomy 13, 
e.g., polydactyly. The frequent finding of the extra D 
chromosome in some individuals with cyclops does not 
mean that it alone is the causative factor, but it certainly 
‘appears to be involved in producing the phenotype. 
Perhaps cyclops should be classified into two groups, as 
suggested by Taysi and Tinaztepe.” The group with the 
extracephalic anomalies characteristic of trisomy 13 
would be thought of as causally related to the extra 
chromosome. The other cases of cyclopia would be 
classified as due to yet unidentified genetic and 
nongenetic factors. 
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Pregnancy with congenital heart disease: 
A two-chambered heart 
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THE PROPORTION of obstetric cardiac patients 
whose lesions are congenital has increased to as high as 
20 per cent today. Maternal mortality rates may reach 
27 to 58 per cent with certain lesions and fetal wastage 
ranges from 21 to 80 per cent. Successful management 
of very rare cases is sometimes possible only by drawing 
hemodynamic parallels. 


The opinions and assertions contained herein are those of 
the authors and are not to be construed as official or as reflect- 
*ing the views of the Bureau of Medicine and Surgery of the 
Navy Department or of the naval service at large. 
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V. D., a 25-year-old white woman, gravida 2, para 0, ab 1, 
was thought to have a pentalogy of Fallot with a persistant left 
superior vena cava and dextrocardia on the basis of cardiac 
catheterization as a child. At 20 years of age a Pott's aor- 
topulmonary anastomosis was performed for increasing 
hypoxic symptoms and relief was obtained. 

In September, 1973, the cardiology department at the Na- 
tional Naval Medical Center classified her cardiac status as 
New York Heart Association Stage IIB, and total correction 
was recommended prior to pregnancy. She was at that time 10 
weeks pregnant. At 25 weeks’ gestation, although there was 
no functional loss, she was admitted for cardiac evaluation. 
No liver or splenic enlargement was found, but mild clubbing 
and cyanosis of the extremities was noted. The arterial Poz 
was 52 mm. Hg, with an Oz saturation of 89 per cent. The 
hemoglobin was 15.5 Gm. per 100 ml. and the hematocrit was 
48 volumes per cent. A chest x-ray revealed dextroversion of 
the cardiac shadow and a cardiogram demonstrated right ven- 
tricular hypertrophy with strain. The uterus was 25 cm. above 
the pubic symphysis and the fetal heart rate was 140. She was 
discharged. Readmission on the evening of discharge fol- 
lowed 250 to 500 c.c. of painless hemoptysis. During the fol- 
lowing 36 hours the patient expectorated an additional 700 
c.c. of blood. Cardiac catherization failed to identify an erod- 
ing aortopulmonary aneurysm. The mean pulmonary artery 
pressure was only 30 mm. Hg. Hemoptysis persisted, totaling 


1,150 to 1,400 c.c. over 48 hours. Bronchoscopy found no 7 


specific bleeding site. The patient was treated with bed rest, 
sedation, and blood replacement to maintain a hematocrit of 
39 volumes per cent. This was done under general anesthesia, 
with a total blood loss of 250 c.c. Hemoptysis did not recur. 
The postoperative course was entirely benign. 

Repeat cardiac catheterization (Fig. 1) 6 months postopera- 
tively showed the heart to consist of a single atrium, a single 
ventricle, and a one A-V valve. A persistent left superior vena 
cava, pulmonary stenosis, and a functional aortopulmonary 
shunt were also found. Total correction was considered im- 
possible. No specific etiology was found for the dramatic 
hemoptysis. 


The 30 to 50 per cent increase in cardiac output 
associated with pregnancy tests the reserve capacity of 
a congenitally defective heart, and no security may be 
drawn in pregnancy from a well-balanced nonpreg- 
nant state. With the functional equivalent of a large 
atrial septal defect and ventricular septal defect, heart 
failure is a risk, especially with pulmonary hyperten- 
sion. If resistances were to vary, shunt reversal and 
sudden—usually postpartum—death are not uncom- 
mon. The patients pulmonary stenosis provided a 
measure of protection against pulmonary hyperten- 
sion. An oxygen saturation of 89 per cent at 25 weeks 
suggested that at that time the combination of the 
Potts and her pulmonary artery were providing 
adequate pulmonary flow. 

There is strong hemodynamic resemblance between 
this patient's condition and a tetralogy of Fallot, a syn- 
drome which carries a maternal mortality rate of 4 to 5 
per cent and a fetal loss of 21 to 44 per cent, depending 
on the presence of pulmonary arterial hypertension, 
which is a persistently poor prognostic sign. The suc- 
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Fig. 1. Results of repeat cardiac catheterization. (Catheteriza- 
tion data courtesy of Texas Children’s Hospital, Texas Heart 
Institute, Houston, Texas.) 


cess of a patient with tetralogy of Fallot, measured by 
the maintenance of peripheral oxygen saturation, is 
dependent on the degree of pulmonary stenosis. 

The etiology of the intractable hemoptysis in our pa- 
tient is unknown. However, the time in gestation in 
relation to increasing blood volume and the cessation 
of hemoptysis after the operation appears more than 
coincidental. 

Factors carrying grave prognostic implication in pa- 
tients with congenital cardiac disease include a 
hematocrit in excess of 60 per cent, electrocardio- 
graphic evidence of right ventricular hypertrophy, car- 
diac enlargement, an oxygen saturation below 80 per 
cent, pulmonary arterial hypertension, and previous 
congestive failure. 
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Adenocarcinoma of Bartholin’s gland in 
a 14-year-old girl: Report of a case 


ALLEN ADDISON, M.D., F.A.C.O.G. 


Department of Obstetrics and Gynecology, Duke University 
Medical Center, Durham, North Carolina 


ACCORDING to the latest review of the subject, ap- 
proximately 200 cases of Bartholin’s gland carcinoma 


Reprint requests: Allen Addison, M.D., Box 3296, Duke 
University Medical Center, Durham, North Carolina 27710. 


January 15, 1977 
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Fig. 1. Margin of tumor showing a glandular and papillary 
architecture with a fibrovascular stroma lined by dense anae 
plastic cells. (Hematoxylin and eosin; original magnification 
x 125.) 


have been reported in the world literature.' It has been 
estimated that there is approximately one case of 
Bartholin’s gland carcinoma to every 1,000 female gen- 
ital cancers.” Though estimates of incidence vary, this is 
obviously a rare lesion. The median age of incidence is 
reported in various reviews to be 49 to 52 years of age, 
the youngest two patients reported having been 18 
years old and 19 years old, and the oldest having been 
91 years old.*? The patient presented herein is be- 
lieved, after a search of the literature, to be the 
youngest ever to be reported with Bartholin's gland 
carcinoma. Honan's criteria for establishing the diag- 
nosis of a primary carcinoma of the Bartholin gland, as 
given by Barclay, are met. These are: (1) correct 
anatomic position of the tumor; (2) location of the 
tumor deep in the labium; (3) overlying skin intact; (4) 
presence of some elements of glandular epithelium.? 


The patient was a 15-year-old white girl who was referred 
because of a progressively enlarging right labial mass which 
had been present for about 8 months, having made its ap- 
pearance prior to her fifteenth birthday. The mass had been 
considered to be an inflamed Bartholin's gland, and the pa- 
tient had been treated on several occasions with antibiotics 
despite progressive painless enlargement of the vulvar mass. 
The mass had been firm from its inception, and there had at 
no time been fluctuance or drainage. After she had been 
asymptomatic for a number of months, recent symptoms had 
been minimal pain and intense pruritis of the right labium. 

Abnormal physical findings were limited to the right 
labium and the right inguinal region. There was a firm mass, 
approximately 4 by 6 cm., in the area normally occupied by 
the right Bartholin's gland. A firm right groin node measured 
l by 2 cm. 1 

Results of all preoperative studies, including chest film and 
intravenous pyelograms, were normal, except for marked ele- 
vation of the serum lactic dehydrogenase (LDH) and serum 
glutamic oxalacetic transaminase (SGOT) and minimal eleva- 
tion of the serum alkaline phosphatase on the admission * 
biochemical profile. 
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An excision biopsy of the right labial mass was performed 
under general anesthesia, and it was found to be somewhat 
larger than previously suspected, extending deeply into un- 
derlying tissues. 

Histologically, the lesion was a papillary adenocarcinoma 
“compatible with origin from a duct of Bartholin’s gland.” 
There were papillary projections with a thin fibrovascular 
stroma lined by small dark anaplastic cells with little cytoplasm 
(Fig. 1). Some areas were necrotic and the tumor was noted to 
invade muscle and nerve. 

The patient was then referred to the Gynecologic Oncology 
Division at Duke Medical Center. Further investigation there 
included a liver scan indicative of metastatic disease, a lym- 
phangiogram indicating metastasis to right external iliac 
nodes, and a mass in the mediastinum. Enzyme elevations 
were again noted, with a serum LDH of 1,520 units, SGOT of 
100 units, and alkaline phosphatase of 212 units. The patient 
was discharged with instructions to take 10 mg. of Alkeran 


* orally each day for 5 days and to return in 1 month. 


The patient returned complaining of severe pain in the 
left hip and upper back and of the development of tender 
nodules in the scalp. After correction of profound anemia 
and thrombocytopenia, palliative irradiation was adminis- 
tered to metastasis in thoracic vertebrae, to metastasis in the 
left femur, and to painful tumor nodules in the scalp. Results 
were minimal, and it was noted that “new lesions appear al- 


Communications in brief 215 


most daily." The patient died 3 months after excisional biopsy 
of the right labial mass, approximately 11 months from the 
time the lesion was first noted. 


On the basis of this experience, we submit our opin- 
ion that a persistent firm mass in the region of Barth- 
olin's gland should be subjected to histologic study re- 
gardless of the patient's age. 
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Current Concepts of Infectious Diseases in Obstetrics and Gynecology 

The Department of Obstetrics and Gynecology of The University of Iowa College of 
Medicine announces a postgraduate course entitled "Current Concepts of Infectious 
Diseases in Obstetrics and Gynecology," to be held April 26-28, 1977. The course is being 
held in conjunction with the Third Annual Meeting of the Infectious Disease Society for 
Obstetrics and Gynecology. The meeting will be comprised of scientific papers on the first 


day and new concepts in pathophysiology, diagnosis, and therapy of obstetric and 
gynecologic infections on the second and third days. The talks will be presented by 
experts in the topics covered. The registration fee is $150.00 (residents $75.00). For 
registration and information, contact: Office of Continuing Medical Education, The Uni- 
versity of Iowa College of Medicine, 285 Med Labs, Iowa City, Iowa 52242. Telephone: 
(319) 353-5763. 
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The safer birthplace 


To the Editors: 

The prevention aspects of all medical practice are 
unquestionably the most important. The recent trend 
in many instances in the United States, in metropolitan 
as well as rural areas, for home deliveries of infants has 
been cited frequently in the lay press as well as in medi- 
cal writings. 

The decrease in infant and maternal morbidity and 
mortality rates in modern times reflects not only good 
prenatal and newborn care but also births being car- 
ried out with ample facilities in readiness for any un- 
foreseen emergency during labor and delivery or im- 
mediately thereafter. Fetal distress for various reasons, 
prolapsed umbilical cords, hemorrhage, and infection 
are grave problems under the best-equipped surround- 
ings, let alone in the home with little or no help. The 
important point to remember is that today the very 
same unsuspected emergencies can arise as in the days 
when an infant and/or expectant mother were cited as 
"lost in childbirth." Losses will surely occur if we repeat 
practices proved long ago to be unsound and unsafe 
for both the unborn infant and the expectant mother. 
Valuable time lost in transit after an emergency in the 
home or even after arrival at an emergency hospital 
facility otherwise might have proved lifesaving. 

Consequently, to maintain the greatest over-all safety 
in obstetric practice, we do not approve of home de- 
liveries. Neither have the American College of Obste- 
tricians and Gynecologists and the American Academy 
of Pediatrics given their sanction for births electively at 
home. A single loss of a baby or mother under such 
inadequate circumstances is simply unacceptable. 

Landrum B. Shettles, M.D., Ph.D., 
F.A.C.S., F.A.C.O.G., F.R.S.H. 
Chief of Obstetrics-Gynecology 
Gifford Memorial Hospital, Inc. 
44 South Main Street 
Randolph, Vermont 05060 


Barrel-shaped cervical carcinoma 


To the Editors: 

I have read the article by Dr. Lu and associates on 
barrel-shaped lesions, in the March 15, 1976, issue, of 
the JOURNAL, on page 596, with great interest. 

It is apparent from the pathology reports in the arti- 
cle that the patients who died less than a year after 
therapy either had disease out of the treatment field or 
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had pelvic disease of such magnitude that it could not 
be sterilized by the conventional radiation doses. | 
know one of the authors, Dr. Nelson, was an early ad- 
vocate of pretreatment surgical staging for cervical 
carcinoma. The article does not state whether or not 
the patients reported had surgical staging prior to 
treatment. 

We have seen cases which fit the criteria for clinical 
Stages I and II barrel lesions with involvement of the 
lower uterine segment as proved by endometrial biop- 


sy. Exploratory operations were performed in five of 


these patients prior to therapy. The results of the pre- 
treatment staging laparotomies are as follows: three 
patients (two, Stage IB; one, Stage IIB) had microscop- 
ically positive para-aortic lymph nodes. The pelvic 
nodes on exploration were 1 cm. or less in size. The 
fourth patient had three pelvic nodes on the right side 
that were greater than 2 cm. in size (2.2, 2.5, and 3.4 
cm.), with negative para-aortic nodes from the bifur- 
cation to the renal vessels. These large nodes were se- 
lectively removed and the beds were clipped. On 
pathologic examination they were found to be almost 
totally replaced by tumor. The remaining patient (clin- 
ical Stage IB disease, had negative para-aortic nodes 
bilaterally and no clinically suspicious pelvic nodes. She 
had a radical hysterectomy, pelvic lymphadenectomy, 
and bilateral para-aortic lymphadenectomy from the 
bifurcation to the renal vessels. All margins were free 
of tumor as were the 72 lymph nodes. She is alive and 
well without evidence of disease 11 months after 
treatment. 

The patients who did not have surgical exploration 
had disease clinically staged as IB. They received 5,000 
rads to the whole pelvis plus 5,460 and 5,810 mg. hours 
of radium, respectively, with the use of tandems and 
ovoids. The first patient had exploratory operation 16 
weeks after completion of radiation therapy and was 
found to have matted para-aortic nodes as high as the 
renal vessels bilaterally, obviously out of the treatment 
held. During the course of para-aortic radiation a left 
supraclavicular node which was positive was detected. 
The other patient developed right ureteral obstruction 
three months after treatment. On exploration she had 
persistent right pelvic side-wall disease as well as posi- 
tive para-aortic nodes to the diaphragm. Both patients 
are alive with widespread metastasis eight and 10 
months after therapy and are undergoing chemo- 
therapy. The treatment failure of these two patients 
is probably due to two factors: (1) improper staging, 
with metastatic disease outside the standard ports for 
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pelvic irradiation; (2) tumor volume of such magni- 
tude that cure could not be obtained with the stan- 
dard radiation dose given. A higher dose may have 


been needed to sterilize the tumor in the pelvis. Of 
course, both patients may have had a tumor volume of 


such magnitude that cure could not be obtained since 
the total dose of radiation needed to sterilize the tumor 
would be in excess of normal tissue tolerance. This will 
never be known without pretreatment exploration. 
Although it is still too early to make any survival 
conclusions, the three patients with microscopically 
positive para-aortic lymph nodes are alive more than 
22 months with no evidence of disease after para-aortic 
radiation, re-exploration, and extrafascial hysterec- 
tomy. The patient with the large lymph nodes received 


a boost to that side of the pelvis, giving a total dose of 
06,500 rads. She had re-exploration after completion of 


treatment; no evidence of pelvic disease could be 
found, and there was no residual tumor in the speci- 
men after extrafascial hysterectomy. She is now alive 
without evidence of disease 11 months since comple- 
tion of treatment. 

The three patients with positive para-aortic nodes 
would have definitely been early treatment failures as 
the disease would have been out of the standard treat- 
ment field. Possibly the fourth patient also would have 
been an early failure as the large pelvic nodes might 
not have been sterilized by conventional Stage IB radi- 
ation therapy. 
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Although this series of barrel-shaped lesions is small, 
it becomes obvious that diagnostic methods that enable 
one to define more accurately the extent of tumor dis- 
semination will enable one to plan and execute more 


effective therapy. Perhaps surgical staging would pro- - 


vide a more realistic approach to the management of 
cervical carcinoma in general. In a recent publication 
by Averette and associates,’ 207 patients underwent 
surgical exploration prior to treatment, and it was 
found that there was a difference between clinical and 
surgical staging in 26 per cent of the patients with 
Stage IB disease and in 60 per cent of the patients with 
Stage IIB disease. 

Of course, only when these patients reach the five- 
year survival mark will it be known if pretreatment 
surgical staging was of benefit. 

R. E. Girtanner, M.D. 
Assistant Professor and Associate Director 
Division of Gynecologic Oncology 
The Department of Obstetrics and Gynecology 
The University of Texas Medical Branch 
Galveston, Texas 77550 
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Fifth International Gender Dysphoria Symposium 


The Gender Identity Clinic of Eastern Virginia Medical School will host the Fifth 
International Gender Dysphoria Symposium in Norfolk, Virginia, February 10-13, 1977. 
Presentations will be made in the areas of "Psychiatric Aspects of the Gender Dysphoria 
Syndrome," “Considerations of Male to Female and Female to Male Transsexuals,” 
“Diagnostic Dilemmas and Treatment Failures,” and “Follow-Up Studies.” Additionally, 


guest speakers will address such topics as Therapeutic Guidelines, Legal and Social Prob- 
lems, Nursing Aspects, and Theoretical Aspects of the Gender Dysphoria Syndrome. 
This continuing medical education program will be accredited by the American Medical 
Association and the associations of the various disciplines involved. All professionals are 
invited to attend. For registration information, contact: Terry Salasky, Coordinator, 
Gender Dysphoria Symposium, P. O. Box 1980, Norfolk, Virginia 23501. 
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Artificial Insemination. Ed. 2. Wilfred J. Finegold. 
141 pages. Springfield, Illinois, 1976, Charles 
C Thomas, Publisher. $12.50. 

Augmentation Mammoplasty. A. Richard Grossman. 
92 pages, illustrated. Springfield, Illinois, 
1976, Charles C Thomas, Publisher. $14.75. 

Biomedical Ethics and the Law. Edited by James M. 
Humber and Robert F. Almeder. 541 pages. 
New York, 1976, Plenum Press, Inc. $19.50. 

Cell Surfaces and Malignancy. Edited by Peter T. 
Mora. John E. Fogarty International Center 
Proceedings No. 24. 293 pages. Bethesda, 
Maryland, 1976, National Institutes of 
Health. (DHEW Publication No. (NIH) 
750-796.) $5.60. 

Drug Treatment: Principles and Practice of Clinical 
Pharmacology and Therapeutics. Edited by 
Graeme S. Avery. 1048 pages, illustrated. Ac- 
ton, Massachusetts, 1976, Publishing Sciences 
Group Inc. $25.00. 

Human Tumours in Short Term Culture: Techniques 
and Clinical Applications. Edited by P. O. 
Dendy. 344 pages, illustrated. New York, 
1976, Academic Press, Inc. $24.00. 
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Perinatal Medicine. 4th European Congress of 
Perinatal Medicine. Edited by Z. K. Stembera, 
K. Poláček and V. Sabata. Co-editors: P. M. 


Dunn, H. F. R. Prechtl, and E. Saling. 556, * 


pages, illustrated. Acton, Massachusetts, 1976, 
Publishing Sciences Group Inc. $25.00. 

Blood Pressure Edema and Proteinuria in Pregnancy. 
Edited by Emanuel A. Friedman. Progress in 
Clinical and Biological Research. Vol. 7. 292 
pages, illustrated. New York, 1976, Alan R. 
Liss, Inc. $25.00. 

Ultrasonics in Early Pregnancy: Diagnostic Scan- 
ning and Fetal Motor Activity. Edited by E. 
Reinold. Contributions to Gynecology and 
Obstetrics. Vol. 1. Series Editor: P. J. Keller. 
148 pages, illustrated. Basel, 1976, S. Karger 
AG. $24.00 (soft cover). 

Vulvar Disease: Major Problems in Obstetrics and 
Gynecology. Vol. 9. Ed. 1. Eduard G. Fried- 
rich, Jr. 217 pages, illustrated. Philadelphia, 
1976, W. B. Saunders Company. $37.50. 
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regnancy? 


Your answer 
could be crucial! 


New 2nd Edition! 
RISKS IN THE PRACTICE OF MODERN OBSTETRICS 


This outstanding new edition is a review of current concepts 
and practices in obstetrics with emphasis on recognition, avoid- 
ance, and management of both natural and iatrogenic risks. 
Discussions have been thoroughly updated and expanded to 
incorporate all areas of prenatal risks, including genetic, en- 
docrine-deficient and drug induced problems. Infertility, in- 
duction of labor, therapeutic abortion, and evaluation of risks 
in current obstetrical practice are also detailed. An excellent 
chapter on fetal monitoring examines instruments and their 
use, techniques and interpretation of intrapartum fetal heart 
monitoring, and fetal scalp blood sampling. Other explicit dis- 
cussions include a look at prostaglandins, various surgical 
complications of pregnancy, and anesthetic difficulties. 


Edited by Silvio Aladjem, M.D.; with 21 contributors. Introduction by E. J. 
Quilligan, M.D. November, 1975. 426 pages plus FM I-XIV, 7" x 10", 172 
illustrations. Price, $34.50. 
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Post Graduate Course: The Department of 


Obstetrics and Gynecology, George Wash- 


ington University Medical Center announce a 
Post Graduate Course entitled "Gynecologic 
Endocrinology and Infertility", March 31, 
April 1-2, 1977. Guest Faculty include Dr. 
Nathan Kase, Yale University School of 
Medicine, Dr. Jim Warren, Washington Uni- 
versity School of Medicine and Dr. F. Nafto- 
lin, Royal Victoria Hospital, Montreal, 


Canada. 


For further information please contact: Dr. 
Allen B. Weingold, Professor & Chairman, 
Dept. of Obstet. & Gynec. GWUMC, 2150 
Pa. Ave., NW, Washington, D.C. 20037. 


WANTED: Well trained Obstetrician and 
Gynecologist to become associated with uni- 
versity based teaching program in a southern 
city on a full-time basis by Fall Term 1977. 
Liberal salary and retirement benefits. Level 
will be Assistant/Associate Professor, to be 
determined by qualifications and experience. 
Application deadline March 1, 1977. Direct 
inquiries and submit vitae to: 


Department of Obstetrics and 
Gynecology 

School of Primary Medical Care 

The University of Alabama in Huntsville 

201 Governors Drive, S. W. 

Huntsville, Alabama 35801 


All qualified applicants will receive con- 
sideration for employment. The University of 
Alabama in Huntsville is an equal oppor- 
tunity/affirmative action institution. 





Flagyl ; 


(metronidazole) 250 mg 


Warning 
Metronidazole has been shown to be carcinogenic 
in mice and porsial carcinogenic in rats. (See 


Warnings.) Unnecessary use of the drug should 
be avoided. Its use should be reserved for the con- 
ditions described in the /ndications section 





Indications: For the treatment of symptomatic trichomoniasis 
in both females and males when the presence of the tricho- 
monad has been confirmed by appropriate laboratory pre- 
cedures (wet smears and/or cultures). Also for the treatment 
of asymptomatic females when the organism is associated 
with endocervicitis, cervicitis, or cervical erosion. T. vagi- 
nalis infection is a venereal disease and therefore, as mpto- 
matic sexual partners of infected patients should be treated 
simultaneously if the organism is present. The decision to 
treat an asymptomatic male partner who has a negative 
culture or smear, or one in whom no culture has been 
attempted, is an individual one. In any event, the consort 
should be treated with Flagyl in cases of reinfection. Flagyl 
1S also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, 
active organic disease of the CNS, the first trimester of 
pregnancy and a hypersensitivity to metronidazole. E 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion 
during the second and third trimesters of pregnancy and 
restrict to those pregnant patients not cured by topical 
measures. Flagyl (metronidazole) is secreted in the breast 
milk of nursing mothers. It is not known whether this can be 
injurious to the newborn. If used cang lactation, an alter- 
native method of feeding may be elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole 
has shown evidence of tumorigenic activity in a number of 
Studies involving chronic, oral administration in mice and 
rats 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been ob- 
served in all five reported studies in that species, including 
one study in which the animals were dosed on an intermit- 
tent schedule (administration during every fourth week only). 
The published results of one of the mouse studies indicate 
increases in the incidence of malignant lymphomas as well 
as pulmonary neoplasms associated with lifetime feeding of 
the drug. All these effects are statistically significant 

Two long-term toxicity studies in the rat have been com- 
pleted. There was a dedil Significant increase in the 
incidence of various neoplasms, particularly mam- 
mary tumors, among female rats administered metronidazole 
over that noted in the concurrent female control groups 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative 


Precautions: Mild leukopenia has been reported during 
Flagyl use; total and differential leukocyte counts are recom- 
mended before and after treatment with the drug, especially 
If a second course is necessary. Avoid alcoholic beverages 
during Flagyl therapy because abdominal cramps, nausea, 
vomiting, headaches and flushing may occur. Discontinue 
Flagyl promptly if abnormal neurologic signs occur. Exacer- 
bation of moniliasis may occur. In amebic liver abscess. 
aspirate pus during metronidazole therapy. 


Adverse Reactions: Nausea, headache. anorexia. vomiting, 
diarrhea, epigastric distress, abdominal cramping, constipa- 
tion, a metallic, sharp and unpleasant taste, furry tongue, 
glossitis and stomatitis possibly associated with a sudden 
overgrowth of Candida, exacerbation of vaginal candidiasis, 
an occasional reversible moderate leukopenia, dizziness. 
incoordination and ataxia, numbness or paresthesia of an 
extremity, fleeting joint pains, confusion, irritability. depres- 
sion, insomnia, mild erythematous eruptions, "weakness" 
urticaria, flushing, nasal congestion, dryness of the mouth. 
vagina or vulva, pruritus, dysuria, cystitis, a sense of pelvic 
pressure, dyspareunia, fever, polyuria, incontinence, de- 
crease of libido, proctitis, pyuria and darkened urine have 
occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea. vomiting, 
flushing or headache if alcoholic beverages are consumed 
The taste of alcoholic beverages may also be modified. Flat- 
tening of the T-wave may be seen in ECG tracings 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg 
tablet orally three times daily for seven days. When repeat 
courses of the drug are required, it is recommended that an 
interval of 4 to 6 weeks elapse between courses and that the 
presence of the trichomonad be reconfirmed by appropriate 
laboratory measures. Total and differential leukocyte counts 
should be made before, during and after retreatment The 
male consort should be treated in any event in cases of 
reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis. 750 
mg. orally three times daily for 5 to 10 days : 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5to10 days. 

Children: 35 to 50 mg./kg. of body weight/24 hours. 
divided into three doses, orally for 10 days 


Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: G D Searle & Co 
Medical Department, Box 5110. Chicago, IIl. 60680 


- Ifmen suffered from the 
symptoms of trichomoniasis, 
they’d appre ciate Flagyl. 


metronidazole 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis 1s 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagy! can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 





Flagyl 


(metronidazole) 
250-mg. tablets 


SEARLE Searle & Co. 
San Juan. Puerto Rico 00936 


Please see adjacent page for brief 
summary of prescribing nformation 642 





~ Sure as the tides ebb and flow 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians 
because... it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 


^ Gasanthrano) and dioctyl sodium sulfosuccinate 


af Gentle laxative and: stool-softener 
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(norethindrone 0.5 mg 
with ethinyl estradiol.0.035 mg) 


Availabl&im 21 and 28 day (with 7 inert tablets) regimens. 
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SYNIEX (F.P) INC, 
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W When ageunborn life is in the balance, a fast precise lab test can make the crucial difference. The new Elscint 
ie (Fetal Lung Maturity Analyzer) can give you this important edge, quickly and accurately. 
^ Designed to deliver fast, precise results in less than one hour, the FELMA is a highly sophisticated, clinically- 
proven * device requiring a simple clinical procedure — the extraction of as little as 0.5 ml. of amniotic fluid. 

Because it's based on electro-optical principles, you get reliable, reproducible results each time 
Such accuracy will make easier those critical decisions about emergency steps which may be necessary. 

The FELMA is a space-saver, too, requiring as little space as a 
desk. No special laboratory equipment is required; all that's 
needed to run the tests are a centrifuge and a small heating bath. 

Call or write today for detailed information about this 
significant new development. 


Uncomplicated, no-delay operation! 
Faster, simpler and more accurate than the L/S ratio test. 

e Centrifuge amniotic fluid (10 min.). 

Add reagent (available from Elscint.). 
Incubate (20 min.). More deci 
Cool (10 min.) at room temperature. and'Israsl 
Readout results on digital LED display. 
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P.O. Box 832; Hackensack, N.J. 07602 Tel. (201) 487-5885. 


a " 
In United Kingdom: Elscint GB, 5 Priestiey Way, Crawley Sussex RH102DW. 
Telephone: Crawley (0293) 21285/6/7. In france: Elscint S.ARL, 11 
Rue Edouard-Lefebvre 78000 Versailles, Telephone: 950-2767. In Germany: 
a Elscint GMBH, Freudenbergstrasse 27, 62 Wiesbaden-Schierstein, Telephone: 


3 b (06121) 2786. In oth ountries: Wri to Elsci Ltd., P.O. 258, 
Where quality counts ... count on Elscint. Haa, Israel tor the OHO Yee RR re DONE MEE 
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Abbott hematinics can help to 
provide optimum care to term 


* These are the only major products e ‘To minimize gastric upset, each 
containing the exact U.S. RDA* product contains 525 mg. of Ferrous 
of folic acid for pregnancy —800 mcg. Sulfate in controlled-release form 
—an important consideration in 


* Dosage is one-a-day —helps to 
pregnancy. 


assure patient cooperation. 
. , 
* Both products contain 500 mg. of 
* Federal Register, 38:20717, Aug. 2, 1973. Vitamin C to enhance iron absorption. 
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® 
K 


Controlled-Release Iron 
525 mg. of Ferrous Sulfate (equivalentto 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindications: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin B:2 is deficient. Precaution: Where 
anemia exists, its nature should be established and under- 
lying Causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
-matologic remission may occur while neurological mani- 
festgtions remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid 


Controlled -Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin Bı (Thiamine 
Mononitrate), 6 mg.; Vitamin B2 (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bio 
(Cyanocobalamin), 25 mcg. 


Plus 800 meg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 





in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warnings: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bie is deficient. Precaution: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 
Allergic sensitization has 

been reported following both 

oral and parenteral adminis- $ asesor: 
tration of folic acid. 6033133 


BURROUGHS WELLCOME CO. MAKES 
CODEINE COMBINATION PRODUCTS. 


YOU MAKE THE CHOICE. 





MPIRIN EMPRACET 
“COMPOUND c CODEINE 
¢ CODEINE #3 
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Each tablet contains: 
T codeine phosphate, 30 mg (gr 1^), 
| (Warning: May be habit-forming); 
Each tablet contains: and acetaminophen 300 mg. 


codeine phosphate, 32 mg (gr 1⁄2), 
(Warning: May be habit-forming); IH 
aspirin, 227 mg; phenacetin, 162 mg; 
and caffeine, 32 mg. 


Burroughs Wellcome Co. ^ 
Research Triangle Park 
Wellcome | North Carolina 27709 
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You can depend on AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief." 


*Indications: Based on a review of AVC by the National Academy 
of Sciences— National Research Council and/or other information, 
FDA has classified the indications as follows: 

"Probably'' effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

""Possibly'' effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 


Final classification of the less-than-effective indications requires 
further investigation. 





The treatment is singular 


Contraindications: Known sensitivity to sulfonamides. 

Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


4-6744 (6049) 


Cream (aminacrine hydrochloride 0.2%, 
sulfanilamide 15.0%, allantoin 2.0%) 
Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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Parviz Gohari, M.D., Richard L. Berkowitz, M.D., and John C. Hobbins, M.D. 

New Haven, Connecticut, and Dayton, Ohio 
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Michael F. Epstein, M.D., Philip M. Farrell, M.D., Ph.D., John W. Sparks, M.D., 

Gerald Pepe, Ph.D., Shirley G. Driscoll, M.D., and Ronald A. Chez, M.D. 

Bethesda, Maryland, and Boston, Massachusetts 
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DETECT 
FETAL 
PULSE 


3 WITH 
Í THE 


MEDSONICS 
ULTRASOUND 
STETHOSCOPE? 


Doppler 
Model FP3A 


Detects fetal life early in preg- 
nancy (9-12 weeks) € Con- 
firms fetal life throughout 
pregnancy € Assesses rate and 
rhythm of the fetal heart dur- 
ing labor @ Pocket size; small, 
light and: durable € Stetho- 
scope style headset for privacy 
and isolation from background 
noise @ Jack for second head- 
set permits patient or col- 
league to listen € Operates at 
an ultrasound frequency of 
2.25 MHz e@ Powered by a 
single long-life, replaceable 
battery @ Two simple controls; 
on-off switch and volume. 


PRICE $375 


Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
structions. Extra headset is 
available for $37.50. 


NAME 


—MM————7 


ADDRESS 


CITY 


STATE ZIP CODE 


TRY IT WITHOUT 
OBLIGATION 


| wish to order the Model 
FP3A ULTRASOUND 
STETHOSCOPE fetal pulse 
detector. | understand that 
| may return the unit for 
full credit within two 
weeks after receipt if not 
fully satisfied. 


CJBILL ME 

CJCHECK ENCLOSED 

g please send me more 
information. 
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P.O. Box M, 340 Pioneer Way 
Mountain View, California 94042 
Telephone: (415) 965-3333 


EDITORS! REVIEWERS! - 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 





Presenting the advantages and disadvantages of , 


each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 

O Bill me (J Master Charge # 
O Payment enclosed 
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30-day approval offer good only in 
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BETADINE 
Perineal Wash 


oncentrate 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts...and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: m After episiotomy m After gynecologic, 
urologic and anorectal surgery m |n the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped E. Prior to gynecologic, obstet- 
ric and urologic examinations = During menstruation 


Convenient Kit form: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 
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mg norethindrone bes 


good cycle control 


In clinical trials involving 1,103 patients for 
12,948 cycles, only 3.4% of the women dis- 
continued therapy during the first three months 
due to menstrual disorders. The average 
incidence of breakthrough bleeding was only 
6.3% of total cycles. 


low incidence 
of amenorrhea 


With ModiCon, the incidence of amenorrhea is 
low. Throughout clinical trials the total 
cycle incidence was only 0.7%. Also, menstrual 
patterns approached the patients’ normal range 
and there was generally little change in days 

: of flow and amount of flow. t 


excellent patient 
acceptance 


A high level of patient acceptance with ModiCon 
has been demonstrated. On ModiCon therapy, 
approximately the same number lost weight as 
gained weight. 


high efficacy 


ModiCon has demonstrated high contraceptive 
efficacy. In clinical trials of 1,103 patients 

for 12,948 cycles, the pregnancy rate was only 
0.37 per 100 woman years of use. 


ModiCon is available in both 21 and 28-day reg- 
imens in the unique DIALPAK* Tablet Dispenser. 


*Serious as well as minor side effects have been reported following the use 
of oral contraceptives. These include thromboembolic disease. The physician 
should remain alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy when appropriate. The 
physician should be fully aware of the complete Prescribing Information for 
this product. *Trademark 


ModiCon 
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Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethiny! estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 

a good balance between 

lower hormonal content and 
patient acceptability 


See next page for prescribing information. 
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Description: Each MODICON Tablet contains 0.5 mg of the progestational substance, 
norethindrone, together with 0.035 mg of the estrogenic compound, ethinyl estradiol. 

Each green tablet in the 28-day regimen contains inert ingredients. 

Actions: MODICON acts through the mechanism of gonadotrophin suppression, i.e., through 
the estrogenic and progestational actions of the ingredients. Alterations in cervical mucus and 
in the endometrium may also contribute to the efficacy of MODICON. 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

The dropout rate for medical reasons, as observed in the clinical trials conducted with 
MODICON, appears to be somewhat higher than observed with higher dose combination 
products. The dropout rate due to menstrual disorders and irregularities was also somewhat 
higher, dropouts being equally split between menstrual disorders and irregularities and other 
medical reasons attributable to the drug. 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives, taking into account 
various factors such as age and other physical conditions. 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
i. pose should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The Pasibo carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 
Indication: Contraception. 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 

regnancy. 

Manian: 1. The physician should be alert to the earliest manifestafions of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, and the use of 
oral contraceptives. There have been three principal studies in Great Britain"? leading to 
these conclusions and three in this country.47 The estimate of the relative risk of throm- 
boembolism in the study by Vessey and Doll? was about sevenfold while the United States 
studies found relative risks of 4.4 to 11, meaning that the users are several times as likely to 
undergo thromboembolic disease without evident cause as nonusers. 

In May 1974, the Royal College of General Practitioners in England? issued an interim 

report of its continuing large-scale prospective study comparing a user group to a nonuser 
gu This study in its interim Mimi tan states, "A statistically significant higher rate of report. 
ng of cerebrovascular accidents in Takers is evident, but the numbers are too small to justify 
an estimation of the degree of risk." The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study^ indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment. 

In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2.0. 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell suar suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies? '? have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery. 

In May of 1975 two separate retrospective case control studies relating to fatal and nonfatal 
myocardial infarction in users and nonusers of oral contraceptives were reported.''.'? The 
studies estimate that the increased risk of hospital admission for myocardial infarction asso- 
ciated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-44 age group; and the risk of death associated with the use 
of oral contraceptives as cómpared to nonusers was increased 2.8 times for users in the 30-39 
age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors, i.e., treated hypertension and diabetes, pre-eclamptic tox- 
emia, obesity and type II hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or com- 
pas loss of vision; proptosis or diplopia; onset or aggravation of migraine or development of 

eadache of a new pattern which is recurrent, persistent or severe; papilledema; or any evi- 
dence of retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have 
taken progestogens and/or estrogens during pregnancy.'?:'* The safety of MODICON in preg- 
nancy has not been demonstrated. Pregnancy should be ruled out before initiating or continu- 
ing the contraceptive regimen. Pregnancy should always be considered if withdrawal bleeding 
does not occur. 

4. A small fraction of the hormonal agents in oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long-range effect to the nursing infant cannot be 
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determined at this time. 

5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occa- 

sionally fatal, have been reported in women on oral contraceptives. Such lesions may present 
as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 
Precautions: 1. A thorough history and physical examination should be performed before 
prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs, including Papanicolaou smear since estrogens 
have been known to produce tumors, some of them malignant, in five species of subprimaje 
animals. 2. Endocrine and possibly liver function tests may be affected by treatmemt with 
MODICON. Therefore, if such tests are abnormal in a patient taking MODICON, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata may 
increase in size. 4. Because these agents may cause some degree of fluid retention, condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of proienged MODICON ther- 
apy on pituitary, ovarian, adrenal, hepatic or uterine function awaits urther stucy. 8. A 
decrease in glucose tolerance has been observed in a significant percentage of patients on 
oral contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic 
patients should be carefully observed while receiving MODICON therapy. 9. The age of the 
patient constitutes no absolute limiting factor, although treatment with MODICON may mask 
the onset of the climacteric. 10. The pathologist should be advised of MODICON therapy when 
relevant specimens are submitted. 11. Susceptible women may experience an increase in 
blood pressure following administration of contraceptive steriods. 12. Cholestatic jaundice has 
been reported in users of oral contraceptives. If this occurs, MODICON should be discontin- 
ued. This condition is more likely to occur in patients who have experienced cholestatic jaun- 
dice of pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during MODICON therapy. 
Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, myocardial infarction, gallbladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis and optic neuritis; hepatic lesions with or without intra-abdominal 
bleeding. 

The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), 
breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and after treat- 
ment, edema, chloasma or melasma, which may persist, cholestatic jaundice, migraine, rash 
(allergic), mental depression, change in weight (increase or decrease), breast changes (ten- 
derness, enlargement and secretion), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
strual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, 
intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrombin III; increase in 
platelet aggregability; thyroid function—increase in PBI, and butanol extractable protein-bound 
iodine and decrease in T? uptake values; metyrapone test; pregnanediol determination. 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman, W.H.W.; Vessey, M.P.: 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism in 
Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968. 3. Vessey, M.P.; Doll, R.: 
Investigation of Relation between Use of Oral Contraceptives and Thromboembolic Disease. 
A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P.E.; Masi, A.T.; Arthes, 
F.G.; Greene, G.R.; Smith, H.E.: Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study, Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Contraception and 
Increased Risk of Cerebral Ischemia or Thrombosis, N Engl J Med T Ay April 26, 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors, J.A.M.A. 
231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives and Venous Thromboembolic Disease, 
Surgically Confirmed Gall-Bladder Disease, and Breast Tumours. Report from the Boston Col- 
laborative Drug Surveillance Programme, Lancet: 1399-1404, June 23, 1973. 8. Royal Col- 
lege of General Practitioners: Oral Contraceptives and Health: 1-100, May 1974. 9. Vessey, 
M.P.: Doll, R.; Fairbairn, A.S.; Glober, G.: Postoperative Thromboembolism and the Use of 
Oral Contraceptives, Br Med J 3:123-126, July 18, 1970. 10. Greene, G.R.; Sartwell, P.E.: 
Oral Contraceptive Use in Patients with Thromboembolism Following Surgery, Trauma, or 
Infection, Am J Public Health 62(5):680-685, May 1972. 11. Mann, J.L.; Vessey, M.P.. 
Thorogood, M.; Doll, R.: Myocardial Infarction in Young Women with Special Reference to 
Oral Contraceptive Practice, Br Med J 2:241-245, may 3, 1975. 12. Mann, J.L.; Inman, 
W.H.W.: Oral Contraceptives and Death from Myocardial Infarction, Br Med J 2:245-248, May 
3, 1975. 13. Nora, J.J.; Nora, A.H.: Birth Defects and Oral wy hate adds Lancet: 941-942, 
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ach tablet contains 0.5 Gm sulfamethoxazole and 100 mg phenazopyridine HCI. 


Quickly relieves painful symptoms such as burning 
and pain associated with urgency and frequency. 


Recommended antibacterial therapy: up to 3 days 
ith Azo Gantanol, then 11 days with Gantanol (sulfa- 
ethoxazole). } 


Before prescribing, please consult complete product information, 
summary of which follows: 
indications: In adults, urinary tract infections complicated by 
bain (primarily pyelonephritis, pyelitis and cystitis) due to susceptible 
brganisms (usually E. coli, Klebsiella-Aerobacter, Staphylococcus 
TITRE ME Proteus mirabilis, and, less frequently, Proteus vulgaris) in the 
absence of obstructive uropathy or foreign bodies. 
ote: Carefully coordinate in vitro sulfonamide sensitivity tests with 
»acteriologic and clinical response; add aminobenzoic acid to 
ollow-up culture media. The increasing frequency of resistant organ- 
sms limits the usefulness of antibacterials including sulfonamides. 
easure sulfonamide blood levels as variations may occur; 
20 mg/100 mI should be maximum total level. 
Contraindications: Children below age 12; sulfonamide hyper- 
sensitivity; pregnancy at term and during nursing period; because 
Azo Gantanol contains phenazopyridine hydrochloride it is contrain- 
dicated in glomerulonephritis, severe hepatitis, uremia, and 
pyelonephritis of pregnancy with G.I. disturbances. 
Warnings: Safety during pregnancy not established. Deaths from 
ypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias have been reported and early clinical signs (sore 
hroat, fever, pallor, purpura or jaundice) may indicate serious blood 
iisorders. Frequent CBC and urinalysis with microscopic examination 
are recommended during sulfonamide therapy. 
Precautions: Use cautiously in patients with impaired renal or 
epatic function, severe allergy, bronchial asthma; in glucose-6- 
»efer-To1 0]: U Mo [10] Zo [do]o [11]: 5:109 [M [0] [21 0] individuals in whom dose-related 
emolysis may occur. Maintain adequate fluid intake to prevent 
rystalluria and stone formation. 
Adverse Reactions: B/ood dyscrasias (agranulocytosis, aplastic 


Effectively controls susceptible pathogens such as 
E. coli, Klebsiella-Aerobacter, Staph. aureus, Proteus 
mirabilis and, less frequently, Proteus vulgaris. 


*nonobstructed; due to susceptible organisms 


hypoprothrombinemia and methemoglobinemia); allergic reactions- 
(erythema multiforme, skin eruptions, Stevens-Johnson syndrome, 
epidermal necrolysis, urticaria, serum sickness, pruritus, exfoliative 
dermatitis, anaphylactoid reactions, periorbital edema, conjunctival 
and scleral injection, photosensitization, arthralgia and allergic 
myocarditis); G./. reactions (nausea, emesis, abdominal pains, hepa- 
titis, diarrhea, anorexia, pancreatitis and stomatitis); CNS reactions 
(headache, peripheral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and insomnia); miscellaneous 
reactions (drug fever, chills, toxic nephrosis with oliguria and 
anuria, periarteritis nodosa and L. E. phenomenon). Due to certain 
chemical similarities with some goitrogens, diuretics (acetazolamide, 
thiazides) and oral hypoglycemic agents, sulfonamides have caused 
rare instances of goiter production, diuresis and hypoglycemia. 
Cross-sensitivity with these agents may exist. 

Dosage: Azo Gantanol is intended for the acute, painful phase of 
urinary tract infections. Usual adult dosage: 2 Gm (4 tabs) initially, 
then 1 Gm (2 tabs) B.I.D. for up to 3 days. If pain persists, causes othe 
than infection should be sought. After relief of pain has been 
obtained, continued treatment with Gantanol (sulfamethoxazole) 
may be considered. 

NOTE: Patients should be told that the orange-red dye 
(phenazopyridine HCI) will color the urine. 

Supplied: Tablets, red, film-coated, each containing 0.5 Gm 
sulfamethoxazole and 100 mg phenazopyridine HCI—bottles of 
100 and 500. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedingt remains aratifyingly low — an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 


in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 

through 


Bleeding 9.0% 3.1% 2.1% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment.” These latter patients were considered 
“fresh” if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women “fresh” to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

“Fresh” to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 





Break- 
through Not 
Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 
effectiveness is unsurpassed. In clinical trials among 
1633 women for a total of 20,312 cycles, only two 
pregnancies were reported. This, according to Pearl's 
formula, represents a pregnancy rate of 0.13 per 
100 woman-years’ usage. 


TSerious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications. 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIEF 


should be carefully considered 
See important information on next page. 
Wyeth Laboratories 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak” dispensers. 
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SPECIAL NOTE: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effective- 


. ness of the sequential products appears to be somewhat lower than that of the 
combination products. Both types provide almost completely effective contraception. 


. An increased risk of thrombotic, thromboembolic, and cerebral-vascular disease, 
associated with the use of hormonal contraceptives, has been shown in studies 
conducted in both Great Britain and the United States. Other risks, such as those 
of elevated blood pressure and reduced tolerance to carbohydrates, have been 
reported, and appropriate tests should be conducted to monitor these during oral- 
contraceptive therapy. Liver disease has also been reported, and the physician 
should be alert to its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate 


- animal species in multiples of the human dose increases the frequency for some ani- 


mal carcinomas. These data cannot be transposed directly to man. The possible car- 
cinogenicity due to the estrogens can neither be affirmed nor refuted at this time. 


Close clinical surveillance of all women taking oral contraceptives must be continued. 


INDICATIONS: LO/OVRAL * is indicated for oral contraception. 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, 
cerebral-vascular disease, coronary-artery disease or a past history of any of these 
conditions. 2. Markedly impaired liver function. 3. Known or suspected carcinoma 
of the breast. 4. Known or suspected estrogen-dependent neoplasia. 5. Undiag: 
nosed abnormal genital bleeding. 6. Known or suspected pregnancy 
WARNINGS: 1. The physician should be alert to the earliest manifestations of 
thrombotic and thromboembolic disorders, thrombophlebitis, cerebrovascular dis- 
orders including hemorrhage, pulmonary embolism, and retinal thrombosis. Should 
any of these occur or be suspected, the drug should be discontinued immediately. 
Retrospective studies of morbidity and mortality in Great Britain and studies of 
morbidity in the United States have shown a statistically significant association 


—— between thrombophlebitis, pulmonary embolism, and cerebral-vascular disease, 


occlusive or hemorrhagic, and the use of oral contraceptives. There have been 
three principal studies in Great Britain"? leading to these conclusions and 


— three* in this country. The estimate of the relative risk of thromboembolism in 


the study by Vessey and Doll3 was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely 
to undergo thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England? issued 
an interim report of its continuing large-scale prospective study comparing a user 
group to a non-user group. This study in its interim analysis states: "A statistically 
significant higher rate of reporting of cerebrovascular accidents in takers is evident, 


- but the numbers are too small to justify an estimation of the degree of risk" The 


study also reported a higher incidence of superficial and deep vein thrombosis in 
users as compared to non-users. 

The Sartwell study4 indicated that the risk did not persist after discontinuation 
of administration. Both the Sartwell and the Royal College study indicated that 
the degree of risk was not associated with duration of treament. 

In a collaborative American study5.6 of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that the relative risk of 
thrombotic stroke was 4.1 to 9.5 times greater in users than in non-users. A com- 
parable estimate for hemorrhagic stroke was 2.0. 

None of the American studies was designed to evaluate a difference between 
products. However, the Sartwell study? suggested that there might be an increased 
risk of thromboembolic disease in users of sequential products. 

Other retrospective studies?.!9 have reported an increased risk of post-surgery 
thromboembolic complications in oral-contraceptive users. It has been recom- 
mended that therapy be discontinued at least one month prior to elective surgery. 
2. An increased risk of myocardial infarction associated with the use of oral 
contraceptives has recently been reported supporting a previously suspected 
association!3-!4 Two separate retrospective case-control studies relating to fatal 
and non-fatal myocardial infarction in users and non-users of oral contraceptives 
in Great Britain were reported in May of 1975.13.14 These studies estimate that the 
increased risk of hospital admission for myocardial infarction among users of oral 
contraceptives as compared to non-users was 2.7 times in the 30-39 age group 
and 5.7 times in the 40-44 age group; the risk of death associated with the use of 
oral contraceptives as compared to non-users was increased 2.8 times for users in 
the 30-39 age group and 4.7 times in the 40-44 age group. One of these studies 
reported that, although use of oral contraceptives was a risk factor per se, users 
who had myocardial infarction were more likely to also have additional underlying 
risk factors for coronary artery disease, such as heavy smoking, hypertension, 
diabetes, pre-eclamptic toxemia, obesity, and type II hyperlipoproteinemia. 

3. Discontinue oral-contraceptive medication if there is: gradual or sudden, partial 
or complete loss of vision; proptosis or diplopia; onset or aggravation of migraine or 
development of headache of a new pattern which is recurrent, persistent or severe; 
papilledema; or any evidence of retinal-vascular lesions. 4. Fetal abnormalities 
have been reported to occur in the offspring of women who have taken progestogens 
and/or estrogens during pregnancy.!!.!2 The safety of LO/OVRAL* in pregnancy 
has not been demonstrated. Pregnancy should be ruled out before initiating or con- 
tinuing the contraceptive regimen. Pregnancy should always be considered if 
withdrawal bleeding does not occur. 5. Asmall fraction of the hormonal agents in 
oral contraceptives has been identified in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant cannot be determined at this time. 

6. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, 
etc.), occasionally fatal, have been reported in women on oral contraceptives. 

Such lesions may present as an abdominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should be considered if the patient has 
abdominal pain or evidence of intra-abdominal bleeding. Such lesions have been 
reported in short-term as well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and physical examination should be 
performed before prescribing oral contraceptives and periodically during their 
administration and should include special reference to breasts and pelvic organs, 
including Papanicolaou smears, since estrogens have been known to produce 


tumors, some of them malignant, in five species of subprimate animals. 2. Endocrine 


and possibly liver-function tests may be affected by treatment with LO/OVRAL. 
Therefore, if such tests are abnormal in a patient taking LO/OVRAL, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 


T E NTS ee Em A meu qm Hs, T FU g a Lo i r TAA 4T PECOO 2 


Oy V srt RS 


REC RETE TUUS ERU 
3. Under the influence of estrogen-progestogen preparations, preexisting uterine 
fibromyomata may increase in size. 4. Because these agents may cause some 
degree of fluid retention, conditions which might be influenced by this factor, 

such as epilepsy, migraine, asthma, cardiac or renal dysfunction, require careful 
observation. 5. In breakthrough bleeding, and in all cases of irregular bleeding per 


J vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleeding 


per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. 7. Any possible influence of 
prolonged LO/OVRAL * therapy on pituitary, ovarian, adrenal, hepatic, or uterine 
function awaits further study. 8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients on oral contraceptives. The 
mechanism of this decrease is obscure. For this reason, diabetic patients should be 
carefully observed while receiving LO/OVRAL therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL may 
mask the onset of the climacteric. 10. The pathologist should be advised of 
LO/OVRAL therapy when relevant specimens are submitted. 11. Susceptible 
women may experience an increase in blood pressure following administration of 
contraceptive steroids. 12. Cholestatic jaundice has been reported in users of oral 
contraceptives. If this occurs, LO/OVRAL® should be discontinued. This condition 
is more likely to occur in patients who have experienced cholestatic jaundice of 
pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during LO/OVRAL therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL 
CONTRACEPTIVES: A statistically significant association has been demon- 
strated between use of oral contraceptives and the following serious adverse 
reactions: thrombophlebitis, pulmonary embolism, myocardial infarction, cerebral 
thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship 
has been neither confirmed nor refuted for the following serious adverse reactions: 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesions 
with or without intra-abdominal bleeding. pit. 

The following adverse reactions are known to occur in patients receiving oral 
contraceptives: nausea, vomiting, gastrointestinal symptoms (such as abdominal 
cramps and bloating), breakthrough bleeding, spotting, change in menstrual flow, 
amenorthea during and after treatment, edema, chloasma or melasma, which 
may persist, breast changes: tenderness, enlargement and secretion, change in 
weight (increase or decrease), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately post-partum, cholestatic 
jaundice, migraine, rash (allergic), rise in blood pressure in susceptible individuals, 
mental depression. 

Although the following adverse reactions have been reported in users of oral 
contraceptives, an association has been neither confirmed nor refuted: anovula- 
tion post treatment, which tends to occur more frequently in women with a history 
of menstrual disorders, premenstrual-like syndrome, changes in libido, changes in 
appetite, cystitis-like syndrome, headache, intolerance to contact lenses, nervous- 
ness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, erythema multi- 
forme, erythema nodosum, hemorrhagic eruption, itching. vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: 
hepatic function —increased sulfobromophthalein retention and other tests; 
coagulation tests — increase in prothrombin, Factors VII, VIII, IX, and X, decrease 
in antithrombin III; increase in platelet aggregability; thyroid function — increase in 
PBI, and butanol extractable protein-bound iodine, and decrease in T ? uptake 
values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL and LO-OVRAL 28, refer to 
package inserts. 
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Six abortion-related deaths associated with the. use of prostaglandin Fra were reported 
through the Centev for Disease Control's surveillance of abortion deaths between 1972 
and 1975. Prostaglandin may have had only indirect association with these deaths. The 
patients’ ages ranged from 16 to 38 years, their length of gestation ranged from 15 to 24 
menstrual weeks, four were white, and three were nulliparous. Four patients had . 
pre-existing conditions-that increased. their risks and contributed to their death. The 
estimated death-to-case raté for prostaglandin Fra was 10.5 per 100,000 abortions. 
Although lower chan the rate for intra-amniotic saline instillation, this death-to-case rate 
is only an approximation. The relative safety of intra-amniotic prostaglandin Fea as a 
second-trimester abortifacient, compared to saline, remains to be established. (AM. J. 


OBSTET. GYNECOL. 127: 219, 1977.) 


THE USE or prostaglandin Fea for second-trimester 
abortion entails risks of both morbidity and death. Re- 
ported adverse effects include nausea and vomiting, 
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diarrhea, bronchospasm, hypotension, bradycardia, 


cervical rupture leading to cervicovaginal fistula, elec- 


- troencephalographic changes, and grand mal seizures.’ 


This paper describes six deaths associated with abor- 
tion and the use of prostaglandin Fze in the United 


States since 1972, as reported to the Center for Disease 


Control.” 


Case discussion 


. To summarize the patient characteristics, their ages : 
ranged from 16 to 38 years, their length of gestation 
ranged from 15 to 24 menstrual weeks, and three were 
nulliparous (Table I). Four had pre-existing conditions 
which increased their risks and contributed to their 


" eventual demise. Prostaglandin Fea was used as the 
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Table I. Deaths associated with the use of prostaglandins, United States, 1972-1975.* 



























Primary Prostaglandin use 
Case Gesta- aborti- agents 
tion (whs) Pre-existing conditions facient used Total dose 


l 31 W G-2 20 Chronic alcoholism, pancreatitis, PGFen  . None 50 mg. (25 Intrez-am- 
P-1 and pontine myelinolysis | mg. X 2,6 niotic 
hr. apart) 
2 19 W G-2 18 Congenital heart disease, AS & AI PGFo, . None 40 mg. x 1 Intra-am- 
P-0 with Class III cardiac status s niotic 
Ab-1 i: 
3 38 B G-4 24 Chronic hypertension, PGF ra None 40 mg. X I Intra-am- 
P-1 pre-eclampsia niotic 
Ab-2 l 
4 16 W G-1 18 None PGF en None 40 mg. x l Intra-am- 
P-0 niotic 
5 39- JB G-7 24 None Oxytocin Saline 20mg.x1 Intra-am- 
P-5 PGFoee niotic 
Ab-1 l 
6 19 W G-1 15 Granulomatous pneumonitis with PGF on Oxytocin 52 mg. (3-4 Extra- 
P-0 perivascular crystal deposits mg. X 20, ovular 
l and cor pulmonale (postmor- 1.5-2 hr. 
tem). Suspected intravenous i apart) 
drug use 


*Source: Abortion Surveillance Branch, Family Pianning Evaluation Division, Center for Disease Control, Epidemiologic surveillance 
of abortion-related deaths, initiated 1972. (HEW, PHS, CDC). 


primary abortifacient in five of the six cases, but in one 
of those five (Case 6), it was given by the extraovular 
route. There was no specific clinical syndrome which 
predominated as the cause of death. 


The first case involved a pregnant chronic alcoholic . 


with recurrent pancreatitis and central pontine 
myelinolysis. Pontine myelinolysis is frequently fatal,” * 
and death might have ensued regardless of the preg- 
nancy termination. This patient died from aspiration 
of hematemesis. The emetic effect of intra-amniotic 
prostaglandin Fee, seen in.approximately 50 per cent 
of patients, may have contributed to the fatal event. 

The second and third cases demonstrate the 
difficulty sometimes involved in choosing among cur- 
rent second-trimester abortifacients. Patient 2 was a 
poorly compensated cardiac patient with limited func- 
tional capacity and progressive cardiomegaly. Prosta- 
glandin, rather than saline, was specifically selected as 
the abortifacient in order to avoid the increased in- 
travascular volume and sodium load of the latter.? 
However, both these methods are labor inducing and 
thus subject the patient to a transient additional cardiac 
stress.” Patient 2 died after exhibiting symptoms 
suggestive of an amniotic fluid embolism, but an au- 
topsy was not permitted for confirmation. Dilatation 
and evacuation, which appears to be safe through the 
twentieth week of pregnancy, may emerge as the 
treatment of choice for patients anticipated to tolerate 
labor poorly. à 

Patient 3 had a history of chronic hypertension and 


acute pre-eclampsia, necessitating pregnancy termina- 
tion at 24 weeks’ gestation. The choice of prostaglandin 
over saline avoided the hypertensive risks from a 
sodium load.® Although high systemic levels of prosta- 
glandin Fee have not been associated with major altera- 
tions in blood pressure,’ it has been recommended that 
patients with hypertensive disorders of pregnancy 
merit close observation when intra-amniotic pros- 
taglandin Fee is employed.” Nevertheless, the patient 
died of an intracranial hemorrhage immediately after a 
hypertensive crisis. 

Patient 4 apparently died from respiratory arrest 
secondary to the intravenous narcotic potentiated by 
an intravenous phenothiazine. This death, as with the 
others, was related only tangentially to the use of pros- 
taglandin Fee. The patient’s reaction to the analgesic 
probably was the cause of death, rather than the aborti- 
facient drug. | | f 

Patient 5 died from overwhelming infection, compli- 
cated by coagulation defects and acute tubular ne- 
crosis. Prostaglandin Fee was not the primary abortifa- 
cient, but was being used to augment the effects of 
oxytocin. The hemorrhagic-hemolytic syndrome which 
occurred has been associated with saline,” as well as 
with clostridial infections in septic, abortion," but not 
with prostaglandin. 

Case 6 involved two pathophysiologic events which 
may have contributed synergistically to the death: mi- 
croscopic pulmonary emboli and water intoxication. 
Since electrolyte imbalance predisposes to cardiac ar- 
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spiration secondary to GI hemorrhage from hemorrhagic 
gastritis, 6 hr. after PGFoa given; pontine myelinolysis 


ardiac arrest 3 min. after passage of fetus. Suspected pulmonary 
embolus or pulmonary edema 


.cute intracranial hemorrhage immediately after hypertensive 
crisis during passage of fetus 


‘ardiorespiratory arrest after second injection of intravenous 
alphaprodine analgesia and propiomazine sedation 

.enal failure after ATN from hemorrhagic shock and hemolysis; 
Clostridial and staphylococcal sepsis 


Aicroscopic pulmonary emboli from myometrial thrombosis; 
suspected H2O intoxication; cardiac arrest 2 hr after passage of 
fetus 


rythmias, an episode of multiple microscopic pulmo- 
nary emboli precipitating acute cor pulmonale might 
have led to a fatal arrythmia. The presumed source 
of the pulmonary emboli was the endometrial veins, 
inflamed by the presence of the adjacent extraovu- 
lar Foley, catheter. The postmortem finding of 
granulomatous pneumonitis with perivascular crystal 
deposits may have further undermined the patient's 
cardiorespiratory status. 


Death-to-case rate 


Before prostaglandin Fza was approved for general 
use in November, 1973, 2,040 abortions with intra- 
amniotic instillation of prostaglandin Fee had been per- 
formed under the Investigational New Drug Protocols 
of The Upjohn Company.” Between November, 1973, 
and December 31, 1975, a total of 1,959,420 mg. of 
prostaglandin Fya had been sold.” The Upjohn Com- 
pany estimates that 20 per cent of the prostaglandin 
Fea sold during this introductory period remained-as 
inventory at the close of 197575; we extrapolate that 
nearly 1,600,000 mg. of prostaglandin Fre had been 


actually used through 1975. Furthermore, The Up-. 


john: Company's drug monitoring studies showed that 
nearly one in five patients required reinjection, and 
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that an average of 44 mg. were used during each abor- 
tion procedure.” Thus, we can estimate that 36,000 
abortions were performed using intra-amniotic pros- 


- taglandin Fza between November, 1973, and the end of 


1975. This estimate would be too high if the average | 
dose used was greater than 44 mg. and/or if more than 


‘20 per cent of the total amount sold remained in the 


pharmacy at the end of 1975, and too low if the oppo- 
site conditions existed. Data from the 1974 Abortion 
Surveillance Report suggest that the former situation 
prevailed and that our estimate of 36,000 abortions 
may be too high.? 

The 2,040 prelicensure cases and the estimated 
36,000 postlicensure abortions suggest that approxi- 
mately 38,000 procedures had been performed 
through 1975 using intra-amniotic prostaglandin Fre 
as the primary abortifacient. Four of the six abortion 
deaths (Cases 1 through 4) fall into this category, lead- 
ing to an estimated death-to-case rate of 10.5 deaths 
per 100,000 abortions by intra-amniotic prostaglandin 
Ps. ihn comparison the death-to-case rate for instilla- 
tion of hypertonic saline is 17.7 per 100,000 abortions.® 
Although lower than the rate for saline, this death-to- 
case rate for prostaglandin must be viewed with cau- 
tion for four reasons. First, the numbers contained in 
both the numerator and denominator are small, tend- 
ing to exaggerate statistical extrapolation. Second, 
three of the four patients had pre-existing pathologic 
conditions for which prostaglandin was selectively ad- 
ministered. Third, the denominator is only an estima- 
tion, And most importantly, the use of prostaglandin 
may have been only peripherally associated with the 
cause of death. i 

In conclusion, the relative safety of intra-amniotic 
prostaglandin compared to saline as a second-trimester 
abortifacient remains to be established. Although pros- 
taglandin has some theoretical advantages over saline, 
its intra-amniotic use has been associated with substan- 
tial morbidity? and death. Perhaps other procedures 
such as intramuscular or intravaginal prostaglandin, or 
dilatation and evacuation, may emerge as treatment of 
choice. for second-trimester abortions. 
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M.D., Carl P. Brandt, M.D., Clyde H. Dorr II, M.D., 
Robert E. Shirley, M.D., Ms. Deborah Jones, Mrs. Lois 
O. Pugh, and Mrs. Susan D. Barnes. 
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Intrauterine pressure. waveforms of active first-stage labor from. patients in spontaneous 


pressure amplitude ( Pur 


.. and PGF oq- or oxytocin-induced labor are compared. The initial pressure (Pi), maximum 
Pj), maximum vates of rise (P) and fall ( P,) of the 
intrauterine pressure, the time (Ty from P, to È, the. time Ü T3) from P; to Pa 


P, the. 


time (Ta) from Pm —P, to P, and the time (T4) from P, to the. termination ofthe — 

contraction were measured. The mean P, — P, was greater. in PGF za induced labor. 

(50.2 + 18:1 torr) than. in oxytocin-induced labor (46.8 + 17.0 torr) or spontaneous 2: 
labor (43.2 + 16.8 torr). The mean P; was lower in spontaneous labor (11.5 + 6.0 ". . 
torr) than in PGF,-induced (17. 1i 9.2 torr) or oxytocin-induced (19.6 + 8.4) labors. i 

Wheiher compared by raw means, by decile subsets of the amplitude, or by mean values 

adjusied for differences in-the covariate Pm — Pi, the analyses demonstrate that thé ` ` 

contractions of spontaneous labor and PGFsa-induced labor are similar in respect to Ta, 


Ta c OR P » 21 + 15 and the ratio of (P m 


— Pi P, T, is shorter and T longer in 


PGFa-induced contractions. than in, spontaneous labor, but the times to peak amplitude 
(Tı + To) are identical. Oxytocin-induced contractions are characterized by lower 


(Em a 


P) Ps, shortening of the. duration of T, and the total duration of contraction 


(Tr). The significance of these results is discussed, and it is concluded that the 
‘contractions of spontaneous labor and PGFoq-induced labor represent similar physiologic 
‘states, and both are different from oxytocin- iri contractions. (AM. J. OBSTET. 
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INTRA V ENOUS s prostaglandin Fea (PCF) i is aea 


` 
Peo. 


in the induction of term labor.’ The increased number . 


^^" which can’ be Reduce by. 


suggests 


spontaneous labor, 


of episodes of elevated resting pressure compared te 


“and hyperstimulation is much narrower for PGFoa 


than . for .oxytocin.? Comparison of PGFzq and 


oxytocin-stimulated contractions with those of spon- 
taneous labor suggested that uterine contractions in 


pe three clinical sets were indistinguishable.* 


that zi range of safety between adéquate FESpOREE 
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Our. examination óf.some characteristics of the in- 


| trauterine pressure (IUP) waveform, such as the ratio 


" 
d f» 


of the maximum amplitude (Pin — P,) to the maximum 


‘rate of rise of the IUP (Px) and the time from the onset 


of contraction to the maximum rate of rise of the IUP 
(T3), suggested differences in the contractile behavior 


-of the uterus in spontaneous labor, oxytocin-corrected’ 


hypocontractility, and oxytocin-initiated hypercontrac- 
tility.” When hypocontractile labor was treated with 
oxytocin, and contractions equivalent in amplitude to 
. those of spontaneous labor were obtained, the ratio 
(Pa > P)/P, was: significantly lower in oxytocin- 


_ Stimulated contractions. This observation indicated . 
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Fig. 1. The digitized intrauterine pressure waveform (above) : 


and the first derivative (below). An arbitrary threshold is es- 
tablished at +0.4 mm. Hg per second. A contraction starts-on 
the first second after the slope exceeds the threshold, and the 
intrauterine pressure value at that moment = P,. The slope 
must persist above the threshold for 5 seconds. The max- 
imum of the first derivative (P,) defines the end of interval 
Tı. The maximum pressure (Pm) is defined as the intra- 
uterine pressure at the first negative value of the first deri- 
vative, which also denotes the end of interval T;. Similarly, 
the minimal value of the first derivative (Pa) terminates the 
interval Ty. The contraction is completed on the first second 
after the first derivative exceeds the low threshold value pro- 
» viding that the first derivative remains within the threshold 


for 8 seconds or exceeds the upper threshold. (From Seitchik, 


J.. and Chatkoff, M.: J. Appl. Physiol. 38: 443, 1975, pub- 


lished with permission.) 


that oxytocin induced a different inotropic state from 
` that of spontaneous labor. Excessive oxytocin treat- 
ment significantly reduced both the ratio, (Pm ~ P4)/ 
P.. and T,.? This latter observation was interpreted to 
be the result of increased preload, i.e., increased rest- 
ing pressure, inducing rapid evolution of the active 
state. These data revealed that spontaneous and 
oxvtocin-stimulated contractions are nct identical in all 
respects. The present work applies these analytic 
techniques in a comparison of the effects of oxytocin 
and PGFoe on the IUP waveform characteristics of in- 
duced uterine contractions. 
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Fig. 2. The total duration of contraction (Tr) by decile subsets 
of Pm — P, for spontaneous labor and PGF;a- or oxytocin- 
induced labor. 


Methods 


The methods for recording, storing, and obtaining 
the data, our definitions of the start and end of a con- 


-traction waveform, and the parameters measured are 
.those previously reported (Fig. 1).^ The maximum 


amplitude of contractions (Pm — Pi) and the total dura- 
tion of contraction (Tr) were calculated from these 
measures. Forty patients received. either PGFsa or 
oxytocin for the induction of labor according to a stan- 
dardized protocol provided by the Upjohn Company.’ 
Patient selection was randomized and the specific ec- 
bolic agent unknown to the users. Twenty-six patients 
provided. tape recordings of the IUP adequate for 
analysis. Fortunately, 13 of these had received oxyto- 
cin, and an equal number PGF;s. All recordings of the 
IUP were obtained for computer analysis after the 
membranes were ruptured and by means of open-ended 
catheters only, with the patient in active first-stage labor. 
Fourteen of the inductions were elective, and nine were 
for premature rupture of the membranes. All the PGF, 

patients were delivered of infants weighing between 
2,500 and 4,000 grams with 1 minute Apgar scores = 7. 
Three neonates of the oxytocin group weighed in ex- 
cess of 4,000 grams, and one, born of a diabetic 
mother, had-the sole 1 minute Apgar score less than 7. 
After the study was completed and the code broken, 
the data from the contractions of the patients receiving 
either PGFza or oxytocin were merged into single sets 
identified as the "PG group" or the "Oxv group." The 
spontaneous labor set consists of 981 contractions ob- 


- 
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Table I. Average and standard deviation for pooled data for normal spontaneous labor and PGFza- or 


oxytocin-induced labor 





No. 98] 


P, — P; (mm. Hg) 43.9 + 16.8 
. P; (mm. Hg) 115+ 6.0 
P; (mm. Hg/s) 24 dd 
|P.| (mm. Hg/s) 2.2 0.9 
Ti (s) 18.0: 8.5 
T» (s) 16.4 € 6.8 
Ts (s) 12.7 € 6.8 
Ta (s) > 21.5 + 10.6 
Te + T; (s) 29.1 + 9.8 
Tr(s) i. 68.7 + 16.8 
(Pm — P4/P, (s) 16.5 + 3.8 
(Pm — PY | Pa, (s) 21.9 + 13.9 


Oxytocin 

707 727 
50.2 + 18.1 46.8 + 17.0 
Poze 92 19.6 + 8.4 
2.00 T 3.2 + 1.2 
200,59 10 2.52 0.9 
17.6 € 6.9 16.0 + 14.4 
j IS.1 x 6.1 14.9 + 7.4 
13.0 + 5.8 ILS 5 
23.5 + 93 220+ 95 
Obi 94 2662 7.0 
1226 152 64.6 + 14.4 
17.2 + 4.0 15.] + 3.5 
21.2 + 9.9 i96+ 8.3 





Table II. Linear coefficients cf correlation (r) of 
pooled data (Y = aX + b) 





P, — P, P 0.81 0.80 0.81 


Pa- P, [È] 0.73 0.00 0.70 


tained from 29 patients in active, first-stage labor. This 
group differs in selection criteria from those previously 
reported!” " in that only open-ended catheters were 
used to obtain the IUP data. 

Our previous experience demonstrated that some 
parameters of the intrauterine pressure waveform vary 
linearly with amplitude (P;, Pa), others vary in cur- 
vilinear fashion (P;, Ti, T4, and Ty), and others (Ts, Ts) 
do not vary with the intensity of the contraction. The 
mean of the pressure amplitude of each clinical set 
differed significantly, affecting the mean values for the 
other parameters, therefore corvariance analysis was 
utilized to provide adjusted parameter means using the 
BMDIOV general linear hypothesis program in which 
Pm — P; was the covariate.!? 


Results 


The 26 patients yielded 707 contractions for study 
from the PG graup and 727 contractions from the Oxy 
group (Table I}. Mean Pm — P; was greater with PGFee 
than oxytocin: 50.2 and 46.8 torr, respectively. This 
difference may be insignificant because the oxytocin 
group contained deliveries of several infants weighing 
.over 4,000 grams. The mean initial pressure, P;, was 
elevated in both. This result is not obligatory, but a 
preduct of a research protocol which required increas- 
ing doses of the ecbolic agent. | 

The maximum rate of increase and decrease of the 


intrauterine pressure, P. and P,, have strong linear 
correlations with Pm — P, in all three clinical sets (Table 
ID. The ratios (Pm — P,)/ P. for the PG group and for 
spontaneous labor are almost identical, 17.2 and 16.5 
seconds, respectively, and are significantly greater 
(P « 0.001) than found in the oxytocin group. 15.1 
seconds. 

Prostaglandin-stimulated contractions have the 
longest duration (Tr) and oxytocin, the shortest. While 
all the means of the time segments (T;, T2, Ts, Ts) are 
larger in the PG group, the significant differences are 
in the contraction phase of the cycle (T1, To). Because of 
differences in the means of Pm — P, the total duration 
and the time segments were analyzed both by decile 
subsets of the amplitude (Figs. 2 and 3) and covariance 
analysis (Table III). The adjusted means of T, of the 
PG group are significantly shorter (P « 0.001) than 
found in spontaneous labor. The mean Ts of the PG- 
group is significantly greater than that of spontane- 
ous labor, whether the comparison is made by the 
raw averages (P < 0.001), by the adjusted means 
(P < 0.001), or by the decile subsets. In these compari- 
sons, the PGFzo values are found to be greater in all 
decile subsets of Pm — P, greater than 30 torr, with the 
largest differences occurring when Pm — P; exceeds 60 
tort. No differences were found between spontaneous 
labor and the PG-group for Ta, T4, or Tr by any of the 
analytic methods. 


N 


Comment 


The ratio of the maximum developed tension to the 
rate of tension development in both isometric and 
isotonic contractions of cardiac muscle in vitro has been 
shown to be constant over a large range of preloads," 
but can be altered by a variety of agents in both cardiac 
and smooth muscle in vitro.?^!* It has been observed 
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Table III. Comparison between selected pressure wave form parameters in spontaneous labor and prostaglandin 
Fog- and sac m labor 






S | Spontaneous labor — labor 


Mean mean - 


Adjusted” 








Pr | Prostaglandin Faa — | Faw 


Oxylocin 





Adjusted mean p values 


Adjusted Adjusted 
Mean mean Mean mean SL vs. Pg | SL vs. O 












O 10 20 30 40 50 60 70 8 90 
Pa -P; (torr) 


Fig. 3. The duration of the final time segment (Ty) and T; by 
decile subsets of Pm — P, for spontaneous labor and PGFza- or 
oxytocin-induced labor. 


t 


that the most sensitive measure of inotropic interven- 
tions appears to be the rate of force development 
which increases proportionately more than the 
maximum force as the latter increases. The ratio 
(Pm — Pp: P, is the in vivo equivalent of the maximum 
tension: maximum rate of tension development ratio in 
vitro. In our studies, spontaneous labor and PGFze- 
induced contractions appear to produce identical con- 
tractile states in these respects. In contrast, contractions 
of oxytocin-induced labor, of oxytocin-corrected 
hypocontractile labor, and of oxytocin-induced exces- 
sive contractility appear to have an altered inotropic 
state different from that found in spontaneous labor or 
PGFso-induced labor (Fig. 4). 





Variables 
: t «0.001 «0.001. 
IP, 99 2.4 a a F » ns «0.001 «0.005 
Ti 18.0 18.4 17.6 17.2 16.0 15.9 «0.001 «0.001 «0.005 
Te c 16.4 16.6 18.1 17.9 14.9 14.9 «0.001 «0.001 «0.001 
Ts I2 7 12.7 13.0 13.0 11.8 11.8 ns «0.005 «0.001 
T4 21.5 22.4 23.5 22.4 22.0 21.8 ns ns . ns 
Tr 68.7 70.1 212.9 70.5 64.6 64.4 ns «0.001 «0.001 
Te Ta. 29.1 29.3 31.1 30.9 26.6 26.6 <0.001 <0.001 «0.001 
Pg 77 Pi/P, 16.5 16.7 17.2 16.9 15.0 15.0 ns <0.001 '« 0.001 
Pa — Pi/|Pal 21.2 21.5 219 20.8 19.6 19.6 ns «0.001 ns 
*Mean values adjusted for differences in the covariate Pm — P; as described in Methods. l $7 
fns = p > 0.01. 
30 . 20 
25 
20 5 
Yy) 
Ca 
I5 a 
© 
E / ® GE (707) 
(0 "10 d o Oxytocin (727) 
Or , 
$ 3 ^ Spontaneous labor ai a Fost-oxy (760) 
i í 
C (E o Oxy-XS (228) 
yU) Q w 





O 0 2 30 40 50 
P.,-P; (torr) 


ceo 70) 80 390 


Fig. 4. The ratio, (Pm — PY E,, by decile subsets of (Pm — Pj) 
for spontaneous labor (A), PGEs4 (e) or oxytocin-induced 
labor (o), oxytocin-corrected hypocontractility (4), and 
oxytocin-induced hypercontractility (p). The selection criteria 
for the latter two clinical sets have been reported previously? 
! Note that for all mean values of P, — P, = 35 torr, the 
mean values for (Pm — PÊ, are smaller for all three groups 
receiving oxytocin than for spontaneous or PGFoq-induced 
labor. 


The conclusion that PGF2e-induced contractions 
and those of spontaneous labor are not different is also 
enhanced by the observation that the two sets of cen- 
tractions seem almost identical in the duration of con- 
traction (Ty) for contractions of similar amplitude (Fig. 
2). Oxytocin-stimulated contractions are different 
from those of spontaneous labor and PGFoe-induced 
contractions in both T; and To. 

Increased PG-group Ta and decreased Oxy-group 


ee 
a 
* 


Pa - B. 
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Number 3 : 


= : l l " . " , 
T; are found only in the Bienes decile subsets of 
In à prior report,” 


ifestation of a shortened time to reach the maximum ‘of 


the active state. The prolongation of T, in the PG: 
* group would’ represent a plateau of the active state or a ' 
' decrease in the.rate of decay. This effect is ominis en 7 


of the effect of digitalis alkaloids on heart’ muscle. 


Unforturately, our patient groups contained 25 


tures of contractions periods with and without elévated 


resting pressure and polysytole. Resolution of the ques- , 
tion of whether PGF;a can induce uterine contractions : 
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3 indistinguishable from spontaneous labor awaits the 


study of a carefully. monitored 'series of patients in- 
duced with PGFeq in doses limited to that required to 
produce physiologic rates of cervical dilatation. How- 


ever, in this study it is clear that in respect to the 
maximum amplitude: maximum rate of pressure de- 
-> velopment, spontaneous labor and PGFra-induced 
- labor are indistinguishable. They are- also identical in 
the duration of the contraction phase of the.cycle . 


(Ti+ Ts). The PG-group T; was somewhat shorter 


and T; longer than found in spontaneous labor. The 


question of whether these differences are the result of 
overstimulation with PGFea or a characteristic of re- 
sponse to the pharmacologic agent is unresolved. 
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Induction of midtrimester abortion with 
intra-amniotic urea and intravenous oxytocin 


W. G. SMITH 
H. H. ALLEN 
J. A. COLLINS 
J. ROTH 


London, Ontario, Canada 


Midtrimester abortions were induced in 295 patients with a combination of intra- 

amniotic urea and intravenous oxytocin. The mean injection-abortion interval was 26.4 

hours. Abortion occurred spontaneously within 50 hours of amnioinfusion in 257 E 
patients. The macerating effect of the hypertonic urea on fetal tissues allowed easy 

termination of the remaining 38 pregnancies by suction curettage al 50 hours after 

injection. Decreased urinary output occurred during the oxytocin infusions, but waler 

intoxication was prevented by close monitoring of urinary output and serum electrolytes, 

and by the use of a concentrated solution of oxytocin in normal saline, allowing the 

administration of small volumes. (AM J. OBSTET. GYNECOL. 127: 228, 1977.) 


TERMINATION of second-trimester pregnancies by 
intra-amniotic injection is generally preferable to hys- 
terotomy. Complications are less common, but may in- 
volve the cardiovascular,’ renal? ? and hematologic 
systems? Maternal deaths have been reported after the 
use of hypertonic saline,” " and saline use has de- 
creased since prostaglandin techniques were approved. 
The need for safety and efficiency must be balanced in 
order to deal effectively with the large number of mid- 
trimester abortions presenting. The introduction of 
" hypertonic urea into the amniotic sac has been re- 
ported to be a safe and effective method of inducing 
abortion?) 


Materials and methods 


Patients admitted for midtrimester abortion have 
blood drawn for cross-matching and serum electrolytes 
routinely. An indwelling urinary catheter is inserted 
and hourly output is monitored. The suprapubic site 
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selected for amnioinfusion is prepared and infiltrated 
with local anesthesia and a 15 gauge needle inserted 
through the fundus of the uterus into the amniotic sac. 
While ultrasonic scanning is used prior to genetic am- 
niocentesis, it is not used prior to amnioinfusion. As 
much amniotic fluid as can be removed easily is with- 


drawn, and 200 ml. of freshly prepared (within 48 


hours) 45 per cent urea are injected into the amniotic 
sac in 50 ml. increments. The urea is prepared in the 
pharmacy by adding sterile normal saline to 90 Gm. of 
lyophilized urea under sterile conditions and brought 
to a final volume of 200 ml. This is used within 48 
hours. The position of the needle within the amniotic 
cavity is verihed by checking for a free return of am- 
niotic fluid prior to the instillation of each volume of 
urea. Sedation is not used prior to the procedure. After 
completion of the amnioinfusion, a solution of glucose 
and normal saline containing 260 units of oxytocin per 
liter is infused at the rate of 35 ml. per hour (150 mU. 
per minute). 

Patients are given a light diet with fluids ad libitum,. 
and after the onset of uterine contractions, the pa- 


tients intake is limited to fluids only. Following abor- 


228 


tion, if the placenta has not been aborted and is easily 
accessible, it is removed immediately. The interval 
from the injection to the removal or passage of the 
fetus from the vagina is called the injection-abortion 
interval. Suction curettage is done routinely on all pa- 
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Table I. Complications of midtrimester abortion with 
urea and oxytocin 












No. of 
patients 


Failure to abort 38 
Nausea and vomiting 24 
Urinary output « 30 ml. per hour 19 
Febrile reaction 3 
Blood transfusion 2 
Drowsiness 2 
Cervical laceration l 


tients, with the use of neuroleptanalgesia (fentanyl cit- 
rate 0.16 mg., and diazepam 10 mg., intravenously). 
Paracervical block with lidocaine HC1 is occasionally 
necessary. When tubal ligation has been requested, it is 
done through a posterior celpotomy incision at that 
ume. Rh-immune globulin is given to all seronegative 


Rh-negative patients prior to discharge, and birth con- . 


trol measures are discussed. The patients are dis- 
charged the same day, and a follow-up appointment is 
made for 3 weeks later. 

A total of 295 patients were treated during the 


eriod of study, and urinary output records were 
y l 


available for 136 patients. In a smaller group of 10 
patients, urinary osmolality and free-water clearance 
were estimated. Although more intensively studied, 
these patients received the same dietary and fluid man- 
agement as all other patienzs, and like other patients 
were on bed rest. Patients were allowed to move freely 
from supine to lateral and prone positions. Blood and 
urine were collected at hourly intervals. Osmolality was 
determined by freezing-point depression method, on 
automated equipment. In order to give an approxima- 
tion of water reabsorption, the free-water clearance 
was calculated according to standard methods.” 


Results 


Of 295 patients studied, 135 were 16 to 19 years of 
age and 269 were under 30. A total of 47 patients were 
married, and 41 patients had had a previous preg- 
nancy, The mean number of days in hospital was 2.7. 
A total of 38 patients (12.8 per cent) failed to abort 
within 50 hours, and of these 24 were less than 16 
weeks' gestation when admitted. This was the most sig- 
nificant clinical event in the study, and is listed with 
other sequelae, as complications of the procedure in 
Table I. All patients who failed to abort had a suction 
curettage within 50 hours of the urea injection. At the 
time of curettage the products of conception were 
macerated and frequently protruded from the dilated 
cervical canal. Nausea and vomiting occurred in 24 pa- 

. tents and was easily reversed. 
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Fig. 1. Hourly urine output following intra-amniotic hyper- 


' tonic urea and intravenous oxytocin infusion (150 mU. per 


minute) (mean + S.E.M). 


The mean injection-abortion interval was 26.4 hours. 
This interval was calculated including the 38 patients 
whe failed to abort, giving them an assigned interval of 
50 hours. Excluding these patients, the mean injection 
to abortion interval was 22.3 hours. 

In 19 patients, urinary output was diminished to less 
than 30 ml. per hour. The oxytocin infusion was dis- 
continued, and urinary output then returned to the 
normal range within 2 hours. The reduction in urinary 
output in 136 patients was significant (P « 0.01) 5 
hours after the start of the oxytocin infusion, as seen in 
Fig. 1, when the infusion rate was 150 mU. per minute. 
When the infusion rate was 83 mU per minute in a 
group of 83 patients studied previously, the reduction 
in urinary output did not become significant until 15 
hours had elapsed. Though the reduction in flow at 88 
mU. per minute was delayed, the subjects were not 
studied during water diuresis. 

In 10 patients, the apparent anti-diuretic effect of the 
oxytocin’ H was studied further by estimating urinary 
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Fig. 2. Reduction in free-water clearance during midtrimester 
abortion with hypertonic urea and intravenous oxytocin (150 
mU. per minute) (mean + S.E.M.). | 
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osmolality and free-water clearance during syntocinon 
infusion. The reduction in free-water clearance below 
preinfusion levels was significant at 2, 3, 5, and 9 hours 
after initiation of the oxytocin infusion (Fig. 2). 

An increase in urinary osmolality over preinfusion 
levels occurred which was significant (P « 0.01) at 3, 5, 
9, and 13 hours after the beginning of the oxytocin 
infusion (Fig. 3). 


Comment 


Intra-amniotic hypertonic urea is safe; but requires 
the infusion of oxytocin to increase uterine activity and 
reduce the injection-abortion interval. The antidiuretic 
effect of oxytocin occurred in our patients, but exces- 
sive fluid retention and water intoxication were pre- 
vented by careful monitoring and small volumes of 
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Fig. 3. Increase in urine osmolality during midtrimester abor- 
tion with hypertonic urea and intravenous oxytocin (rate 150 
mU. per minute) (mean.x S.E.M.). 


electrolyte-containing fluid. The oxytocin infusion was 
interrupted in 19 patients because of reduced urinary 
output; however, no patient exhibited clinical signs and 
symptoms of water intoxication. Although water intox- 
ication may occur without a preliminary decline in 
urinary output, this is rare, and close monitoring of 
houtly urinary output and daily serum electrolytes are 
adequate preventive measures. 
Although the injection-abortion interval may be re- 
duced to a reported mean of 10.5 hours by combining 
intra-amniotic urea and prostaglandin E+, the rapid- 
ity of the abortion may increase the likelihood of cervi- 
cal laceration and uterine rupture. Although no in- 
stitutional. policy exists, urea and oxytocin have re- 
placed hypertonic saline and prostaglandin Fea alone 
and with urea as the method of midtrimester abortion 
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in this center., The nehod provides an injection: 
abortion interval during which fetal death: always oc- 
curs and is safer than hypertonic saline. Hypertonic z 
urea has a macerating effect on the conceptus so that 
patients who fail to abort spontaneously , are easily 


managed by suction curettage. Repeated: amnioinfu- 


sions, lengthy hospital stay, and intrauterine infection. 


have not been problems. 


` Suction curettage is routinely 1 performed after mid- | 


trimester abortion in this center, regardless of the 


method of inducing the abortion. It is also done within , 
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bidity.’ The increased operating room and anesthetic 
workload is balanced by the use of neuroleptanalgesia 


and paracervical block, allowing same day discharge. 
Although the injection-abortion .interval may be: 


longer, 45 per cent urea combined with intravenous 


trimester abortion. 
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The effect of smoking on serum human 
placental lactogen levels ` 


W. N. SPELLACY, M.D. 
W. C. BUHI, M.S. 
S. A. BIRK, R.N. 


Gainesville, Florida 


Serial serum samples (162) were drawn weekly from normal pregnant women (53) 
during the last month of gestation and measurements were made of the human placental 
lactogen (HPL) content. The women were interviewed as to their smoking habits and 
divided into nonsmokers (32) and. smohers of from one to two pachages of cigarettes per 
day (21). The infant birth weight and placental weights were not significantly different. 


The HPL levels were elevaied in the women who smoked and the differences were 
significant at the thirty-sixth and thirty-eighth weeks. The importance of this in 
interpreting HPL as a plasental function test and in terms of the biology of placental 
function and the control of protein hormone synthesis is emphasized. (AM. J. OBSTET. 


GYNECOL. 127: 232, 1977.) 


THE INTERNAL and external factors which affect any 
test that is used as an index of fetoplacental well-being 
must be clearly known to the clinician. A classic exam- 
ple of this type of problem is the artificial lowering of 
urine estriol levels which occurs when women take 
glucocortoid medications.’ To not appreciate that fact 
could result in an erroneous interpretation of the test 
result and could lead to an aggressive plan for clinical 
management which might include premature delivery. 
Serum human placental lactogen (HPL) levels are now 
being measured by many laboratories as an index of 
placental function.’ A large number of women smoke 
cigarettes during pregnancy and previously reported 


studies suggest that smoking lowers HPL levels, al- _ 


though the data have not been consistent.” * Because of 


this, the present study compares the levels of HPL dur- | 


ing the last month of a normal pregnancy in smokers 
and nonsmokers. 


Methods 


ne 53 patients were all volunteers from the Univer- 
sity of Florida prenatal population who had normal 
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singleton pregnancies by the usual clinical criteria. 
None of the women had hypertension, diabetes mel- 
litus, or blood sensitization problems. They all deliv- 
ered a mature normal infant between 38 and 42 weeks 
of gestation. The women were seen at weekly intervals 
during their last month of pregnancy and at each pre- 
natal visit, an antecubital venous blood sample was 
drawn and then allowed to clot. The serum was sepa- 
rated and the HPL content was measured in duplicate 
with a modified solid-phase radioimmunoassay proce- 
dure.’ All of the women were interviewed at each visit 
concerning their smoking habits and they were later 
divided into two groups. There were 98 serum samples 
from the 32 women who did not smoke and there were 
64 serum samples from 21 women who smoked from 
one to two packages of cigarettes per day. Following 
the delivery, the placenta was freed of its umbilical 
cord and membranes and it and the infant were 
weighed separately. 

All of the laboratory and clinical data were then 
placed on punch cards and appropriately analyzed 
with the aid of a computer. Determinations were made 
of the means, standard deviations, standard errors of 
the means, and nonpaired t tests. The probability val- 
ues were taken from two-tailed tables and only values 
of less than 0.05 were considered significant. 


Results 


The statistical studies of the HPL results for the indi- 
vidual weeks of gestation in the two groups of women 
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Table I. Statistical studies of the serum human placental lactogen levels during the last month of normal 
pregnancy in women who smoked cigarettes and those who did not (N = 53) 


HPL nonsmokers: 


Mean x S.E.M. 5.6 + 0.3 6.1 + 0,5 
No. 20 23 
HPL smokers: 
Mean + S.E.M. 7.1 + 0.6 6.5 + 0.5 
No. : 15 I3. 
t .. 2.84 0.62 
p <0.02 N.S.* 


Weeks of gestation 


Total 36-40 
58+ 0.3 6.2 + 0.3 5.8 + G4 5.9 + 0.2 
24 19 12 98 
7.5 x 0.7 6.6 + 0.5 74+ 1.0 7.0 + 0.3 
13. 14 9 64 
2.52 0.64 1.63 3.65 
<0.02 N.S. N.S. « 0.00] 





*N.S. indicates not significant. 


* ére shown in Table I, and the mean values are plotted 


in Fig. 1. It can be seen that the smokers had higher 
HPL values than did the nonsmokers and these differ- 
ences were significant at both 36 and 38 weeks of gesta- 
tion. The HPL values for the total group of samples 
over the 4 week period were significantly higher in 
smokers than nonsmokers. The infants were slightly, 
but not significantly heavier in the nonsmoker group 
(3,260.8 + 94.6 versus 3,148.8 + 123.8 grams; t= 
0.71, p no: significant): The placental weights were 
heavier in che smoker group, but this difference was 
also not significant (smokers 435.0 + 21.9, nonsmok- 
ers 401.8 + 20.3 grams, t = 1.07, p not significant). 


Comment 


With all of the recent advances in perinatology over ` 


the past few years has come the introduction of many 
new tests to help in the assessment of fetoplacental 
well-being. With these advances has come the respon- 
„sibility for obstetric clinicians to learn all of the vari- 
-ables which may affect a specific test so that proper 
interpretation of the result can be made. One of these 
new tests is the measurement of serum HPL levels.” Of 
equal interest to reproductive biologists is the control 
factors for the synthesis and secretion of placental 
hormones sach as HPL. With these two questions in 
mind, the present study was undertaken. 

Prior studies have suggested that cigarette smoking 
has a significant effect on the pregnancy outcome. The 
first clinical report on such effects was in 1957 by 
Simpson,? who‘ noted smaller infants in mothers who 
smoked. An.mal studies suggested that there was little 
effect on uterine blood flow from either smoking or 
nicotine.’ While many more clinical reports have sub- 
sequently zppeared, the: careful epidemiological 
studies of Rush? suggest that the difference in infant 


birth weight may be a result of a difference in maternal 


weight gain during pregnancy and also a difference in 
the onset time for labor in the smoker. 


pgm / ml 
^ e o N o 


SERUM HPL 


o 





36 —— 37 38 39 40 
WEEKS OF GESTATION 


Fig. 1. The mean (+1 S.E.M.) human placental lactogen levels 
during the last weeks of a normal pregnancy in women who 
were smokers (upper line) or nonsmokers (lower line) 
(N = 53). Probability values A < 0.02. 


In. 1974 Moser and associates? described a study 
measuring HPL levels in 71 smokers versus 65 non- 
smokers. During the last trimester, there were no 
significant differences found; however, in the second 
trimester the HPL levels were significantly lower in 
smokers. Another study by Boyce and co-workers! 
showed lower HPL levels in smokers throughout gesta- 
tion. Their data showed a low but significant inverse 
correlation between smoking and HPL levels (r = 0.22, 
p < 0.01).* Neither of the above studies noted a sig- 
nificant different in infant birth weight or placental 
weight.” * 

The present study was limited to the last month of 
pregnancy (36 to 40 weeks) and to normally pregnant 
women. The results demonstrated that there was a 
slight elevation in the HPL levels of women who were 


smokers. These differences were not significant at all 


weeks however. These results are opposite to those re- 
ported bv Boyce and associates? and more nearly like 
those reported by Moser and associates." There was a 
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slight but nonsignificant reduction in birth weight in 
the smoker group but the placental weights were 
heavier. An increased placental weight in smokers has 


also been found by Wingerd and associates." Since pla- 


cental weight relates to HPL levels, this might explain 
part of the higher HPL levels in the smoker group." 

The importance of these results is in two areas. First, 
it suggests to the clinician that smoking does not always 
lower HPL levels and since low values of HPL indicate 
placental problems, smokers are not apt to develop 
more false-positive results than nonsmokers. Second, 
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one can speculate from the results that smoking or 
some byproduct of it (hypoxia, nicotine, carbon 
monoxide) may be able to affect the size of the placenta 
or the function of the syncytiotrophoblast in terms ot 
HPL synthesis and secretion. This will need more 
elaborate study in vitro and in vivo. 


The authors would like to thank Mrs. M. Roundtree 
for her belp in these studies and Ms. E. Wells for the 
preparation of the manuscript. They would also like to 
acknowledge the assistance of Dr. Dennis Dixon in the 
statistical analysis of these data. 





HEFERENCES 


1, Warren, J. C., and Cheatum, S. G.: Maternal urinary es- 
trogen excretion: Effect of adrenalistippression, J. Clin. 
Endocrinol. 27: 433, 1967. - 

2. Spellacy, W. N., Buhi, W. C., and Birk, S. A.: The effec- 
tiveness of human placental lactogen measurements as. an 
adjunct in decreasing perinatal deaths, AM. J. OBSTET. 
GYNECOL. 121: 835, 1975. 

3. Moser, R. J., Hollingsworth, D. R., Carlson, J. Ws et al.: 
Human chorionic somatomammotropin in normal ado- 
lescent primiparous pregnancy. 1. Effect of smoking, AM. 
J. OBSTET. GYNECOL. 120: 1080, 1974. - 


4.. Boyce, A., Schwartz, D., Hubert, C., et al: Smoking,. - 


human placental lactogen and birth weight, Br. J. Obstet. 

. Gynecol. 82: 964, 1975. 

5. Spellacy, W. N., Teoh, E. S., Buhi, W. C., et al.: Value of 
human chorionic somatomammotropin in managing 
high-risk pregnancies, AM. J. OBSTET. GyNECOL. 109: 
588, 1971. 


6. Simpson, W. J.: A preliminary report on cigarette smok- 
ing and the incidence of prematurity, AM. J. OBSTET. 
GYNECOL. 73: 808, 1957. e 

: 7. Kirschbaum, T. H., Dilts, P. V., Jr., and Brinkman, III, C. 
R.: Some acute effects of smoking in sheep and their 
fetuses, Obstet. Gynecol. 35: 527, 1970. 

8. Rush, D.: Examination of the relationship between birth 
weight, cigarette smoking during pregnancy and mater- 
nal weight gain, J. Obstet. Gynaecol. Br. Commonw. 81: 
4746, 1974. 

9. Wingerd, J., Christianson, R., Lovitt, W. V., et al.: Placen- 

- tal ratio in white and black women: Relation to smoking 
and anemia, AM. J: OBSTET. GYNECOL. 124: 671, 1976. 

10. Spellacy, W. N., Buhi, W. C., Schram, J. D., et al.: Control 
of human chorionic somatomammotropin levels during 
pregnancy, Obstet. Gynecol. 37: 567, 1971. 


New lung functions and pregnancy 


, 


GRACE R. BALDWIN, M.D. 
DORASWAMY SAROJA MOORTHI, 
JAMES A. WHELTON, M.D. 
KENNETH F. MacDONNELL, M.D. 


M.D. 


Brighton, M E ETA 


Newer lung function tests (e.g., flow-volume loops and closing volume), as well as 
standard pulmonary function tests; were performed on 19 healthy individuals in the third 
trimester and after delivery. We found that the flow characteristics, manifested in the 
FVL, and the CV remained unaltered during pregnancy. In regard to the standard 


pulmonary function tests, we found no statistically significant change except for a 


decrease in the ERV and in the FRC during pregnancy. (Am. J. OBSTET. GYNECOL. 


127: 935, 1977.) 


IN NORMAL subjects, the effects of pregnancy on the: 


standard pulmonary function tests have been reported 
ih numerous studies. These tests include minute venti- 
lation, oxygen consumption, lung subdivisions, and 
timed—vital capacity. 

The effect of pregnancy on some of the newer lung 
function tests, CV and FVL, has not been established. 
CV in pregnancy, as examined by Bevan and as- 
sociates? was found to be elevated and to exceed ERV 
in some of the subjects. However, there were no post- 
partum or nonpregnant controls. Furthermore, their 
subjects had been admitted to the hospital for a variety 
of medical conditions and, therefore, could not be con- 


sidered healthy. Although the FVL has not previously - 


been studied in pregnant individuals, Gazioglu and as- 
sociates? reported that the flow cf 50 per cent VC re- 
mained unaltered throughout pregnancy and in the 
postpartum period. The purpose of our study was to 
determine whether or not pregnancy has any effect on 
CV and flow characteristics as manifested inan analysis 
of the FVL. 
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Materials and methods 

Nineteen subjects, ages 16 to 31, were selected from 
the prenatal clinic of St. Elizabeth’s Hospital of Boston. 
The basis for selection was that the subject must be'in 


the third trimester of pregnancy, without any evidence 


of cardiopulmonary disease. Pulmonary function tests 
were performed once in the third trimester, and then 
again in the early postpartum period. This time period 
ranged from 2 days to 6 weeks. However, most of the 
postpartum functions were performed within the first 


Abbreviations used: | 
' closing volume (per cent of VC) 


CV: 

FVL: flow-volume loop 

VC: vital capacity 

FEV;: forced expiratory volume at | second "- 
MMF: maximum midexpiratory flow 

ERV: expiratory reserve volume 

RV: residual volume 

FRC: functional residual capacity 

TLC: total lung capacity 

PG: pregnant 

PP: postpartum 

SD: standard deviation 

Vas: instantaneous flow at 25 per cent VC 

V so: instantaneous flow at 50 per cent VC 

V asi ratio of expiratory to Epa How at 
M . 25 per cent VC 

V so, ratio of expiratory to inspiratory flow at 
50 per cent VC l 

V 50/25 ratio of expiratory flow at 50 per cent 

VC to expiratory flow at 25 per cent VC 

TV: tidal volume : 

EEP: end-expiratory pressure 

IC: inspiratory capacity 
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Table I. Individual data—standard p function tests 





Subject 
No. 


1 PGf 3.3 
PP$ 3 9 3.2 
2 PG 3.5 2.8 
PP 3.2 3.0. 
3 PG 4.0 3.3 
PP 4.3 8.7 
4 PG 3.6 3.2 
PP 3.4 3.1 
5 PG 2 2.5 
PP 2.8 2.6 
6 PG 4.3 3.8 
PP 4.9 3.6 
7 PG 3.7 3.3 
PP 3.7 3.2 
8 PG 4.8 4.1 
PP 4.6 3.9 
9 PG 3.1 2.8 
PP 3.3 2.8 
10 PG 3.0 2.5 
PP 2.9 2.5 
11 PG 4.3 3.6 
PP 4.9 3.7 
12 PG ` 3.5 2.9 
PP 3.6 2 
13 PG 3.2 2.9 « 
PP 3.0 2.5. 
14 PG 3.4 3.2 
PP 3.6 3.1 
15 PG 3.8 3.4 
PP 4.1 3.5 
16 PG 4.6 3.6 
PP 4.4 8.7 
17 PG 3.7 3.1 
PP 3.9 3.0 
18 PG 4.0 3.6 
PP 4.3 3.5 
19 PG 3.6 2.9 
| PP 3.5 3.0 


week after delivery. No subject complained of discom- 
fort during the performance of the tests. The patients < 


wore neither breast nor abdominal binders. Ail felt well 
and either were ready for discharge or had already 
been sent home. 

All functions were performed in the sitting position. 
VC, FEV,, MMF, and ERV were recorded in a 7 L. 
Collins Modular Lung Analyzer. RV and FRC were 
determined by the standard closed circuit helium dilu- 
tion method.! FVL and CV were recorded on the Col- 
lins Closing Volume. System Model P395. CV was 
determined by. the resident gas technique.?. Multiple 





3.0 1.4 5.5 
2 i: 3.9 1.7 5.5 
9.5 1.0 2.1 m 4.5 
3.9 0.7 9.] 1.4 4.5 
3.1 0.9 2.1 1.2 5.9 
9.7 1.1 2.] 1.0 5.3 
3.8 1.9 9.9 1.0 4.6 - 
3.5 1.3 2.9 0.9 4.4 
3.0 0.5 1.] 0.6 3.3 
3.3 0.8 1.5 0.8 3.5 
4.2 15 3.0 1.5 5.8 
4.0 1.6 93.9 1.6 5.8 
9.8 1.0 2.0 1.0 48 . 
3.5 1.3 2.6 1.8 5.0 
4.9 1.8 3.1 1.8 6.5 
4.9 1.7 3.9 1.5 6.9 
2.5 1.0 1.8 0.8 4.0 
2.9 1.0 2.0 1.0 4.9 
9.5 0.9 9.1 1.2 4.1 
2.9 0.9 24 1.5 4.4 
as 1.4 ' 3 1.7 5.9 
3.9 1.6 3.8 1.8 5.9 
2.8 0.7 1.9 1.2 4.8 
1.7 1.5 94 0.9 43 
2.3 0.9 2.8 ^ 14 4.6 
2.9 0.7 1.8 ee AT 
$0 . 0.9 1.8 0.9 4.5 
3.5 ^ 10 1.9 0.9 4.4 
3.5 id 2.] 1.0 5.0 
3.8 1.5 2.5 XEO 5.0 
3.5 15  " 98 1.3 6.1. 
3.4 AG 3.6 2.0 6.8 
3.0 1.0 9.0 1.0 -48 
97 1.3 9.4 1.1 4.9 
3.9 0.7 1.8 ES 5.1. 
33 ` 1.0 2.9 1:3 5.5 
9.9 0.7 9] 13 4.8 
2.7 L1 8.1 2.0 5.5 


recordings were made and selected on the basis of 


technical quality. Statistical signicance was determed by. 


analysis of variance. 


Results 


There were no significant differences noted in the 
VC, FEV;, MMF, RV, and TLC (Tables I and I1). 
These parameters zell within normal limits in all sub- 
jects but one (No. 5), who demonstrated a restrictive 
pattern which did not change after delivery. This sub- 
ject had no other evidence of pulmonary disease. We 
found that the ERV and the FRC were significanily 
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Table II. Mean values of standard pulmonary 
function tests 


PG 
Mean 3.7 3,2 3.1 1.0 2.9 13 52 
S.D. 0.54 0.42 054 0.29 0.52 0.28 0.77 


PP : 
Mean 3.7 3.1 3.2 1.2 2.0 1.4 5.1 
S.D. 0.55 0.50 062 00.1 0.61 0.40 0.84 


*Statistically significant difference. 


lower during pregnancy. There was an 0.2 L. (17 per 
cent) decrease in the mean ERV and an 0.3 L. (12 per 
cent) decrease in the mean FRC. 

There was no statistically significant difference be- 
*tween the pre- and postpartum CV (Table III). Only 
three of our subjects demonstrated a significant change 
in the CV after delivery, with two being lower and one 
higher. Subjects Nos. 11, 12, and 13 were excluded for 
technical reasons. 

The flow-volume loops were analyzed by comparing 
the pre- and. postpartum Na Vos Vis Van and Vons 
(Tables IV and V). None of these variables was found 
to be significantly altered during pregnancy. Subject 
No. 1 was excluded from the calculation of Vos, and 
Vso, because the inspiratory portion of her FVL was 
technically inadequate. | 


Comment 


Oxygen consumption and minute ventilation 
(through an increased TV) consistently increase during 
pregnancy.” * Comparisons between pregnant and 
postpartum VC reveal variable and contradictory pat- 
terns. For the most part, these are not statistically sig- 
nificant. Many times there is individual variation both 
in direction and magnitude of the change in VC (Table 
VI). The FEV,/VC remains analtered.^ ® * 'The most 
reproducible and largest alterations in the subdivisions 
of the lung occur in the ERV and FRC. These mea- 
surements zre decreased in most individuals studied, 
although these changes are not always statistically sig- 
nificant. Cugell and associates? demonstrated that, 
= when followed throughout pregnancy, the diminution 
in these parameters was progressive and, in some sub- 
jects, became’ quite marked at term. They also found 
that the RV, like the ERV and FRC, progressively de- 
creased, whereas other workers have demonstrated 
only an insignificant loss of RV. In spite of the rela- 
tively large abnormalities in the ERV and FRC, VC and 
TLC changes are usually small because of the aug- 
mented IC observed with pregnancy. 

Although the studies on the alterations in the lung 
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Table III. Closing volume 


Subject i 
No. Age Period No. 


E 31 PG 9 
PP 7 

9 23 PG 12 
PP 5 

3 16 PG 6 
PP 8 

4. 20 PG 7 
PP 18 

5 23 PG 16 
PP 7 

6 26 PG 8 
PP 6 

7 18 PG 18 
PP 19 

8 3] PG G 
PP 12 

9 23 PG 9 
PP 12 

10 94 PG 12 
| PP 12 

14 16. PG 10 
PP 10 

15 29 PG 10 
PP 5 
16 31 PG 15 
PP 11 

17 | 24 PG 8 
PP 6 

.18 25 PG 11 
PP 7 

19 28 PG 10 
PP 12 
Age PG - PP 

Mean 24 11 10 


S.D. 3.3 4.3 


subdivisions during pregnancy are not in perfect 
agreement, certain patterns have emerged. The largest 
alterations occur in the ERV and FRC, with smaller, 


. not always significant, decreases in RV. In spite of 


numerous observations, the change in VC (if there 
exists a truly consistent one), remains unknown. The 


problem of determining the effect of pregnancy on the 


subdivisions of the lung lies partially in the fact that the 
magnitude of the changes are relatively small in com- 
parison to the magnitude of the inherent error of the 
techniques used to measure these parameters. 

Gee, and associates? found no significant difference 
in compliance of 10 individuals in the Mand trimester 
versus the postpartum period. Since, : 
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Table IV. Analysis of low-volume is in 19 
subjects i 





V so Vos 
. (Lísec.) (L./sec.) V 509 Ve 


V 50125 


Subject ` 


1 PG 1.2 9.9 
PP 2 1.3 - E 9.5 
9* PG 2.8 1.6 0.7 0.4 1.8 
_ PP’ 9.9 1.3 1.0 0.4 2.9 
3 PG 3.8 1] 0.8 0.3 3.5 
PP 3.5 1.5 0.7 0.3 2.8 
4 PG 3.9 1.5 10- 02 9.].' 
PP 3.3 1.2 l.l 0.4 9.8 
5 PG 3445 2.1 ti 0.9 1.5 
PP 3.9 1.9 1.0 0.8 15 
6* PG 3.4 1.6 06 03 2:1 
PP 4.8 1.8 15. 05 97 
7* PG 3.1 1.8 0.9 0.6 oy 
PP 4.1 2.0 3:0 0.6 2. 
8* PG 6.6 3.5 1.8 0.9 1.9 
PP 4.8 2.1 1.3 0.6 23 
9 PG 3.1 1.2 0.9 0.4 2.6 
PP 2.9 1.9 1.0 0.5 2.4 
10 PG 9.7 0.8 0.8 0.3 3.4 
PP 24 0.8 0.8 0.8 3.0 
11 PG 3.9 14 r8. 0.4 2 3 
PP 3.4 L8 13 0.6 1.9 
12* PG 4.0 1.7 LI 0.5 9.4 
PP. 2.0 1.1 0.5 0.8 1.8 
13 PG 3.0 L1 10 05 9.7 
PP 3.4 1.2 1.1 0.4 2.8 
14 PG 3.9 1.4 Ll 0.6 9.9 
PP 3.1 1.4 1.8 0.5 9.9 
15 PG 2.9 1.8 0.9 0.6 1.6 
PP 3.9 1.7 0.9 ' 05 1.9 
16 PG 3.9 1.9 1.9 0.6 Dy 
PP 3.4 2.5 1.1 0.8 i.4 
17* PG 3.9 1.9 1.1 0.5 2.7 
PP 95 3.1 1.2 0.7 2.3 
18 PG 3.9 1.8 1.0 0.5 2.9 
PP 3.3 1.2 1.0 0.4 2.8 
19 PG. -33 i5 0.6 0.3 3.3 
PP 3.3 14 0.7 0.4 1.9 


*Smoker. 


cy, they questioned the validity of the determination of 
compliance using the esophageal . balloon. During 
pregnancy, the EEP probably does not truly reflect in- 
trapleural pressure. Nevertheless, they argue that the 
measurements are still useful if pregnancy end the 
supine position are comparable states. In the supine 
position, the EEP is also positive and. the compliance 


factitiously low. They concluded that their findings. 


were valid since compliance was lowered (although not 
significantly) by about the same amount as it was in the 
supine studies. | 
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Table V. Mean values of flow-volume loops 


V $0 Vos à , s 
; (L. /sec.) iL. /sec.) V sop Voss 





PG : 
Mean 3.4 1.6 1.0 0.5 2.3 
S.D. 0.86 0.57 0.20 0.19 0.55 
PP 
Mean 3.3 1.5 1.9 0.5 2.3 
S.D. 0.70 .. 0.43 0.25 0.16 0.43 


Table VI. Review of literature 












Post- 
partum 






Statistical 


significance (controls) 
VC SSC*: 13 -— 13 11 
NR* NR è NR ' 18 
NR 7 7 7 
Loo] 12 
NSSC* 8 8 8 
| SSC 8 8 14 
NSSC 6 |. 6 9 
NSSC 60 10 4 
—?*NSSC 19 19 6 
ERV and FRC SSC 6 6 9 
; SSC 19 19. 6 
SSC: , 13 13 11 
ERV only 20 0 2 
(FRC not | vs NSSC 8 8 8 
done) 8 8 14 
RV SSC 19 19 6 
NSSC 8 8 8 
NSSC 13 13 TE, 


*Abbreviations, NSSC, no statistically significant change; 
SSC, statistically significant change; NR, not reported. 


These workers also need airway resistance using 
both the esophageal balloon and the plethysmograph. 
They studied 10 pregnant individuals with postpartum 
controls using the esophageal balloon, and 13 pregnant 
individuals with 14 nonpregnant controls. using the 
plethysomograph. Both methods revealed a significant 
decrease in resistance during pregnancy. This cor- 
roborated earlier work by Rubin, Russo, and Goucher” 
who demonstrated a decrease in resistance usirig the 
air way interruption technique in eight individuals in 
late pregnancy versus the postpartum period. 

Concerning the standard pulmonary function tests, 
our findings are consistent with previously reported 
patterns. The ERV and FRC significantly decreased | 
and the VC and TLC remained eens through an 
increase in the IC, 

Closing volume, which corresponds to closure of de- 
pendent airways, was not significantly higher during 
pregnancy in spite of the increase in abdominal girth 


* 
` 
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and elevation of the diaphragms associated with this 
condition. In the only previous report on CV and 
pregnancy by Bevan and associates,” the calculated mean 
CV was 16 per cent in contrast to ours of 11 per cent. 
Furthermore, they found that the CV exceeded the ERV 
in nine (45 per cent) sitting and six (30 per cent) supine 
pregnant individuals. None of our subjects had a CV 
greater than ERV. Since they had neither nonpregnant 
nor postpartum controls, their findings cannot necessar- 
ily be attributable to pregnancy alone. 

We also observed that the fiow-volume loops, which 
relate instantaneous flow to volume, were unaltered tn 
the third trimester versus the early postpartum period. 
Reduction of flow throughout expiration has been cor- 
related with clinically significant large airways obstruc- 
tion, whereas reduction of expiratory flow at lower 
lung volumes (Ves and Vas.) is currently regarded as 
one of the criteria for small airways dysfunction. 
However, since there has been insufficient data on 
normal subjects, and since there is wide individual var- 
iation among normal subjects, there are currently no 
established normal values for FVL. Therefore, no 
comment can be made concerning the normalcy of the 
flow-volume loops of our subjects. Nevertheless, their 
standard pulmonary functions were normal except for 
alow ERV and FRC. We found that the expiratory flow 
at 50 per cent VC (Vso) and at 25 per cent VC (Vos), as 
well as the ratios of expiratory to inspiratory flows at 
these volumes [V sd. and Vasco were not statistically dif- 
ferent during pregnancy. The ratio of expiratory flow 
at 50 per cent VC to expiratory flow at 25 per cent VC 
(V sojos) represents the rate at which flow decreases 
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between these two volumes. Takashima and associates” 
have stated that a ratio of 2 indicates that this portion 
of the expiratory limb is linear and that a ratio of grea- 
ter than 3 indicates curvilinearity toward the volume 
axis. They imply that in normal young individuals a 
ratio of greater than 3 indicates early, mild (small) air- 
ways obstruction. The mean ratios of our subjects fell 


~ within these limits. 


During pregnancy, it has been observed that there is 
a decrease in ERV, FRC, and airway resistance, preven- 
tion of premature airway closure, and preservation of 
VC, TLC, and flow characteristics. The pregnant state 
is associated with complex physiologic changes, includ- 
ing altered hormonal and anatomical status. The net 
effect of this on pulmonary mechanics has been ob- 
served and summarized above. However, the factors 
responsible for this remain unknown. It has been sur- 
mised? that perhaps a humoral factor alters the 
tracheobronchial smooth muscle tone so that pulmo- 
nary function (manifested as normal VC, TLC, flows, 
and airway closure) 1s protected throughout pregnan- 
cy. It is known that certain hormones (e.g., proges- 
terone), elevated in pregnancy, influence smooth mus- 
cle tone. However, the solution to the problems of 
whether or not there is hormonal-mediated relaxation 
of tracheobronchial smooth muscle and, if so, which 
hormone(s) is (are) responsible awaits further investi- 
gation. . 


The writers thank Ms. Judy Pierce and Ms. Susan 


: Rose for their valuable technical assistance. 
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‘The premature breech 


ROBERT L. GOLDENBERG, M.D. 
KATHLEEN G. NELSON, M.D. 


Birmingham, Alabama, and New Haven, Connecticut 


The perinatal outcome of all vaginal breech deliveries weighing less than 2,500 grams 
was evaluated retrospectively. Results indicated that labor and delivery in the breech 
position had a morbidity and mortality vate far greater than could be attributed to 
prematurity alone. Serious consideration should be given to prophylactic cesarean section 
for all premature breech fetuses when delivery is anticipated. (AM. J. oer GYNECOL. 


127: 240, 1977.) 


THERE rs ample documentation that breech infants 


delivered vaginally at term have a higher perinatal 


morbidity and mortality rate than breech infants born 
via cesarean section or vaginally delivered vertex in- 
fants. Despite the fact that approximately one third 


of all breech labors result in the delivery of an infant 


weighing less than 2,500 grams, little emphasis has 
been placed on the morbidity and death a premature 
infant is likely to sustain by virtue of being born breech. 
Nevertheless, in studies principally devoted to the term 
breech infant, there are data to suggest that the 
perinatal outcome for the premature breech infant 


is worse than could be explained by prematurity ` 


alone.?^* 


We, therefore, felt it important to review our experi- 
ence with premature deliveries to determine if there 
was indeed an increase in perinatal morbidity and 
death in the breech-born infants compared to vertex 
infants of similar weight. When this appeared to be so, 
we questioned whether the poor perinatal results could 
be explained by relatively uncorrectable factors, such 
as an increased number of stillbirths and major con- 
genital anomalies, or whether the actual labor and then 
delivery in the breech position contributed significant- 
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ly. Finally, we evaluated the perinatal outcome for in- 
fants of similar weight delivered in the same institution 
by cesarean section. 


Methods 


All singleton pregnancies at Yale New Haven Hospi- 
tal in the 5 year period from September 1, 1970, to 
August 31, 1975, resulting in the delivery of an infant 
weighing less than 2,500 grams were evaluated retro- 
spectively by chart review. The records were examined 
for type of delivery (vertex, breech, cesarean section), 
birth-weight, and the presence of congenital anomalies 
not compatible with life. The 1 and 5 minute Apgar 
scores of liveborn infants were recorded and note was 
taken of whether the infant was alive or dead when it 
left the hospital. For those infants born dead, the 
mothers’ charts were reviewed to determine whether 
the fetuses were alive on admission to the hospital but 
died prior to delivery. — 

The obstetric records at this institution (and, we sus- 
pect, at many others as well) are such that we were 
unable to consistently locate data that would normally 
be of interest. Thus, it became clear early in the study 
that data derived from entries in the charts made 
routinely by the nursing and secretarial staff were eas- 
ily located, clear, and consistently available. We, there- 
fore, believe that the data concerning Apgar scores, 
type of delivery, and infant survival or death are accu- 
rate. Data that depended on physician input, however, 
were occasionally absent, often scanty, and generallv 
unusable. For this réason, we have no confidence that 
the data pertaining to complications of delivery (head 
entrapment, cord prolapse, etc.) or the indications for 
certain obstetric maneuvers (induction, rupture of 
membranes, extraction, cesarean section) are accurate 
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Table I. Incidence of major congenital anomalies (MCA), fetal death prior to admission (DPA), and death 
during labor (DDL) for premature infants of various weights delivered from the 
breech (B) and vertex (V) position and by cesarean section (C/S) 

















Approx. 
Weight gest. age Presen- 
(Gm.) (wh.) tation 





500-749 99.96 B 


750-999 26-28 B 
1,000-1,249 
1,250-1,499 30-32 B 
1,500-1,999 
2,000-2,499 


Total 
500-2,499 B 


and, therefore, have not consicered these parameters 
numerically in our study. 

The 1 and 5 minute Apgar scores are used as a mea- 
sure of the infant's condition at birth. Since a score less 
` than 7 indicates a compromised or depressed infant, 
we chose to compare the number of infants with scores 
equal to or greater than 7 to those with scores less 
than 7. 


Because of the rapid improvement in perinatal sur-. 


vival and Apgar scores with increases in birth weight, 
infants between 500 and 1,500 grams were divided into 
groups with 250 gram weight intervals. Because of the 


small numbers of breech infants between 1,500 and — 


2,500 grams, this group was divided into two groups 
with 500 gram weight intervals. 

The "corrected perinatal mortality rate" is used be- 
cause it gives a more accurate picture of the influence 
of the specific type of labor and delivery on perinatal 
outcome.” This figure represents the number of 
perinatal deaths per thousand infants born without 
major cóngenital anomalies who had fetal heart tones 
upon admission to the hospital. 

Birth weight rather than gestational age was used as 
an index of maturity because in this retrospective study 
these data were most consistently available. We agree 





24 8 13 25 
32 0 21 3 
3 0 0 0 
19 11 16 21 
52 8 15 6 
9 H 0 0 
19 5 16 16 
37 5 10 3 
5 0 20 0 
18 0 1] HH 
95 2 13 0 
10 20 0 0 
21 14 14 0 
201 4 6 0.5 
47 0 2 0 
40 3 3 3 
643 l l 0.3 
gl 4 0 0 
141 6.2 11.0 13 
1,020 2:9 4.4 0.8 
165 4.2 1.0 0 

1,326 


with Brenner, Bruce, and Hendricks,’ who felt that 
prior to delivery the gestational age is more useful in 
managing premature infants that the estimated fetal 
weight. For this reason, in our tables, we note the ap- 
proximate gestational age for the various weight 
groups. 

In addition to birth weight, gestational age, and the 
type of delivery, the condition of the mother and fetus 
prior to labor as well as the sex and race of the infant 
influence perinatal outcome. For this study, however, 
there were not enough premature breech deliveries of 
different race and sex in conjunction with the various 
maternal and fetal disorders to allow us to evaluate 
these factors separately. Knowing that these’ factors 
may have influenced our results, we were able only to 
compare perinatal outcome with the type of delivery in 
the various birth weight categories. 

We also attempted to determine the influence of con- 
tinuous fetal heart rate monitoring on the perinatal 
outcome of breech infants less than 2,500 grams, but 
could not for the following reasons. First, every vagi- 
nally delivered breech infant greater than 1,500 grams 
was monitored, leaving us without a control group for 
comparison. Second, the vast majority of fetuses weigh- 
ing less than 1,000 grams were not monitored and 
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Table II. Corrected perinatal mortality rate (per thousand) and Apgar scores <7 for premature infants of 
various weights delivered from the breech (B) and vertex (V) position and by cesarean section (C/S) 











Corrected 
perinatal 
mortality 
rate 














7 min. 
Apgar <7 
(%) 


l min. 
Apgar «7 
(76) 


Approx. 
gest. age 
(wk.) 










Presen- 
tation 


Weight 
(Gm.) 





500.749 29.96 B 19 1,000 100 100 
V ^ 95 1,000 100 96 
C/S 3 667 100 100 
750-999 26.98 B 14 929 100 100 
V 34 794 85 76 
C/S 8 750 88 75 
1,000-1 249 98.30 B 15 800 100 93 
V © 81 548 68 48 
C/S 4 750 75 50 
1,250-1,499 30-32 B 16 313 94 66 
i V 2 47 218 | 47 39 
C/S 8 | 250 75 38 
1,500-1,999 32.94 - B 15 67 ^. 40 20 
; V 180 61 96 10 
C/S 46 130 46 24 
2,000-2,499 34-37 B 39 26 47 7 
V 699 15 17 4 
C/S 87 | B7 38 17 

Total : E | , 
500-9499 © B 118 439 74 | 54 
V | 946 107 27 13 
C/S 156 154 44 26 

1,220 


were written off as “nonviable,” also leaving no control 


group. Fetuses between 1,000 and 1,500 grams were 
occasionally monitored, but when signs of distress were 
noted, surgical intervention was often not performed 
because “the fetus was probably too small to live.” We, 
therefore, could not determine from the data available 
the influence of continuous fetal heart rate monitoring 
_on the perinatal outcome of premature infants. 


Results 

During the 5 year period from September 1, 1970, to 
August 31, 1975, there were 1,326 singleton deliveries 
of infants between 500 and 2,499 grams. Of these in- 


fants, 141 were vaginally delivered breeches, 1,020 . 


were vaginally delivered vertexes, and 165 were infants 
delivered by cesarean section. The incidences of major 
. congenital anomalies, fetal death prior to admission, 
and death during labor for each type of delivery re- 
lated to birth weight are shown in Table I. 

The premature fetus in the breech position was two 
to three times more likely than a vertex-positioned 
fetus to be dead prior to admission to the hospital or to 
have a major congenital anomaly not compatible with 
life. The premature breech fetus was also 16 times 
more likely than the premature vertex fetus to die dur- 
ing labor. » 


The corrected perinatal mortality rate and percen- 
tage of Apgar scores less than 7 for each delivery and ` 
weight category are presented in Table II. For every 
type of delivery, deaths decreased with increased birth 
weight. Although the corrected perinatal mortality rate 
of breech deliveries was greater than for the vertex in 
every category, the difference was greatest and statis- ` 
tically significant between 750 and 1,500 grams 


(P. < 0.01). The number of infants delivered by cesar- 


ean section in this weight category was too small for 
meaningful statistical analysis, but the trend suggests 
that under 1,500 grams, cesarean section and vertex 
delivery produced similar rates of survival. Above 
1,500 grams, our data suggest, but statistical analysis 
does not prove, a greater perinatal mortality rate in 
breech compared to vertex vaginally-delivered infants. 

The likelihood of delivering a depressed infant as: 
determined by the 1 and 5 minute Apgar scores de- 
creased with an increase in birth weight for every type 
of delivery. However, the breech infant was twice as 
likely to be depressed at birth than the infant of similar 
weight born from the vertex position. Because of tae 
large percentage of depressed infants delivered frem 
the vertex position with weights from 1,000 to 1,499 
grams, a doubling of the number of depressed infants’ 
in this weight group was especially significant. In addi- 
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tion, even though there was an improvement between 
] and 5 minute Apgar scores for these infants, 80 per 


cent of breech-born infants weighing between 1,000 


and 1,499 grams were depressed at 5 minutes com- 
pared to only 37 per cent of the vertex deliveries in this 
weight category. Apgar scores for infants delivered by 
cesarean section approached those for vertex deliveries 
when the fetal weight was belcw 1,500 grams, but in 
the upper weight categories were consistently lower. 
This can probably be explained by the fact that many 
of the cesarean sections in the larger premature infants 
were performed for hypoxic fetal distress." 

In an attempt to explain the marked difference in 
survival and: Apgar scores between breech and vertex 
deliveries in the lower weight categories, the obstétric 
' *records of the breech infants were examined. Because 
there is an increased percentage of delivery complica- 
tions with non-frank br eech presentations compared 
to the frank breech,? the type of breech presentation 
was evaluated when this information was available (Ta- 
ble III). The smaller the breech, the more likely it was 
found to be other than a frank breech, and only for the 
group of infants weighing greater than 2,000 grams 
were more than half of the breeches found in the frank 
position. | 

Finally, despite the fact that a statement rarely ap- 
peared in the record documenting a problem during 


delivery, there was a high frequency of signs normally . 


associáted with a difficult or traumatic delivery found 
in the charts of women who delivered’ small breech 
infants. In the group of women who entered the hospi- 
tal with a live fetus in the breech position, which was 
delivered vaginally and weighed between 750 and 
1,500 grams, some combination’ of prolapsed cord arid 
total breech extraction, or a trapped head, halothane 
anesthesia, and/or ' “indicated” forceps was able’ to be 
documented in 45 per cent. Similar findings were rare- 
ly encountered for breech infants which weighed be- 
tween L Ey and 2, ou? grams. 


Comments: 


Witli recent advances in intensive care for the new- 
born, there has been à decrease in perinatal mortality 
rates for very low-birth-weight infants. Fetuses which 
are currently written off by obstetricians as too prema- 
ture, therefore, have a better-chance for survival than 
many. of us realize.” F urthezmore, several recent 
studies suggest that this survival will not often result, as 
in the past, 5-1* in an institutionalized or severely hand- 
icapped infant, but rather a child with an excellent 
chance for normal development. 7" For this reason, it 
is crucial that we continually evaluate the outcome of 
high-risk arid, especially, premature pregnancies to de- 
termine if changes in management are indicated. 
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Table III. The percentage of frank and non-frank 
breech presentations in various weight categories 





500-749  - 11 18: 82 

750-999 zu Lu 36 64 
1,000-1,249 14 36 64 
1,250-1,499 13 38 62 
1,500-1,999 10. 40 60 
2,000-2,499 11 59 41 
2,500-2,999 26 67 33 


The poor perinatal survival and very low Apgar 
scores for breech-born infants between 750 and 1,500 
grams when compared to vertex infants of the same 
weight, indicate that labor and delivery in the breech 
position in this weight group is a risk factor of very 
great magnitude. 

The explanations for this poor outcome include (1) 
the high percentage of footling breeches, and (2) the 
greater likelihood of cord accidents in this group,*“ (3) 
án apparent willingness to perform a total breech 
extraction rather than a cesarean section for fetal dis- 
tress,! (4) a tendency for the comparatively larger 
aftercoming head to become trapped in a cervix which 
is not fully dilated,* and (5) ari apparently high inci- 
dence of asphyxia and cerebral hemorrhage associated 
with delivery of the aftercoming head. 

Between 1,500 and 2,500 grams, there was only a 
slight difference in survival between ‘vaginally de- 
livered breech and vertex infants despite lower Ap- 
gar scores. These results are better than previous 
studies of breech deliveries in this weight group have 
indicated ?7* Explanations for the apparent difference 
may include (1) the small number of infants in this 
weight group, (2) continuous fetal rate monitoring « of 
all infants in this group (3) the willingness to perform 
cesarean section for a small pelvis, footling breech pre- 
sentation, nonprogress of labor, and fetal distress for 
infants above 1,500 grams, (4) a good, proximate new- 
born special-care unit, and (5) the apparent absence of 
total breech extractions in this group. í 

It may be, ther éfore, that with careful N 
and the willingness to perform cesarean section for the 
same indications ‘one would use in the term bréech, 
that infants in this category cdn be delivered vaginally 
with mortality and morbidity’ rates approaching Ene 
of vertex delivery. 

For smaller breeches, however, no such statement 
can be made. Because many of the poor results can be 
attributed to trauma sustained during delivery, we 
have no indication that vaginal delivery for breech in- 
fants under 1,500 grams can be made safe under any 
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circumstances. We realize, however; that in this group 
of patients, because of the limited. use-of. fetal monitor- 


ing and the apparent reluctance: of physicians to per- 


form. a cesarean section fora distressed fetus,’ we have 
not determined what improvement- in perinatal out- 
come, if any, could be expected by a policy. of continu- 


ous fetal heart rate montong. arid active intervention | 


tor fetal distress. 


^" We have TEENE evidence; ‘both ono our study 


and others,*-5 that delivery of the premature infant less 
than 1,500 grams by cesarean. section yields a perinatal 
outcome similar to that seen with vertex deliveries. In 
fact, since many of the cesarean sections in this weight 
group’ were performed. for. maternal. indications such 
as severe toxemia, amnionitis, abruptio. placentae. and 
placenta previa, the. survival for uncompromised ` in- 
fants may even be better. posce Y 

To our knowledge, there are no data indicating sur- 
vival or morbidity rates for early but not compromised 
premature infants delivered prophylactically by cesar- 
ean section. However, perinatal morbidity with breech 
delivery 1 in infants under 1,500 grams ls so high com- 
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pared to vertex delivery that.a prospective evaluation 
of prophylactic cesarean section in | this group 1S clearly 


indicated. 


We cannot recommend a lower liit of gestational 
age or estimated fetal size below which a prophylactic: 
cesarean section should not-be considered. Certainly, - 
the decision shoiild be influenced by the perinatal out- 
come of infants of similar maturity delivered i in good - 
condition i in the hospital in which the delivery will take 
place, as well as the risk of cesarean section to. the. 
mother i in that hospital. ` | 
| With the data presented, it should be possible to 
make some predictioris about the perinatal outcome 
with vaginal delivery fora patient. in labor with a.pre- 


mature breech fetus and an educated guess about how 


these results may be changed by cesarean section. With 
this information, the prospective. parents and the 
physician together may be able to rationally, choose a 
method of delivery. | 
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Effect of contraceptive steroids on human lactation 
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Biochemical studies to detect changes occurring in the composition of mother's milk from 
the initiation of proper lactation to weaning were done in a group of 36 postpartum 
women, volunteers who were either using the conventional contraceptives or taking a 
low-dose combination pill, a low-dose progestational compound, or a 3 or 6 monthly 


injection as a mode of contraception. Apart from a significant increase in the protein 


content of milk and a slight increase in the quantity, the 3 monthly injection group 
behaved exactly like the control. On the other hand, the 6 monthly. injection. group showed 
a significant i increase in quentity but with a significant decrease in protein, fats, and 
calcium, The low-dosage progestogens. group showed a significant decrease in the quantity 
of fats and the calcium content of milk, but, surprisingly, the addition of 10 micrograms 
of estrogens to the low-dosage progestogen indicated a pattern almost similar to the 
control. (AM. J. OBSTET. GYNECOL. 127: 245, 1977.) 


SINCE ‘TIME IMMEMORIAL, the human female -has 
nursed her newborn baby at the breast. Not only does 


breast milk provide the mother and the infant with 


complete emotional satisfaction, but it is an excellent 
nutrient for the baby. Mother's milk is readily available, 

easily digestible, sterile food specially, created for the 
baby. The importance of maintaining proper lactation 
for as long as possible in developing countries where 
both the economic as well as hygienic conditions are 
very poor can hardly be overemphasized. The theory 


that women enjoy temporary immunity from preg- . 


nancy during lactation has been refuted by several 
investigators.’ It therefore becomes imperative to in- 
itiate contraceptive therapy in the early postpartum 
period. However, the contraceptives used should be 
such that they would have minimal effects on the 
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maintenance of lactation. The wide variety of steroidal 
contraceptives available in the market today requires 
careful scrutiny from that angle. One preparation dif- 
fers from the other not only in its constituents but also 
in its dosage and mode of action. 

A study was therefore undertaken to assess the 
changes, if any, in the quality and quantity of human 
milk from the establishment of proper lactation to 
weaning in women receiving either oral or injectable 
contraceptives. 

Materials and methods 

The study group consisted of 36 postpartum volun- 
teers attending the family- planning clinics attached to 
the Institute for Research in Reproduction of the In- 
dian Council of Medical Research. The following 
parameters were kept in mind in the selection of these 
women: (1) good health, (2) age between 20 and 30 
years, (3) process of lactation fully established, (4) pre- 
vious history of successful lactation, (5) similar 
socioeconomic background, and (6) willingness to go 
through the study up to the end. 

The patients were then divided into five groups ac-- 
cording to the contraceptives given: 

Group I. Control group, using such conventional 
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Table I. Quantity in milliliters (mean + S.E.) 


Type of contraceptive: 


Control 

Low-dosage combination 

Low-dosage progestogens 

3 monthly injection . 
(Deop-provera, 150 mg.) 

6 monthly injection 
(Depo-provera, 300 mg.) 


Table II. Proteins in grams per 100 ml. (mean + S.E.) 


Type of contraceptive 


Control 

Low-dosage combination 

Low-dosage progestogen 

3 monthly injection 
(Depo-provera, 150 mg.) 

6 monthly injection - 
(Depo-provera, 300 mg.) 


Table III. Fats in grams per 100 ml. (mean + S.E.) 


- Type of contraceptive : 


Control 

Low-dosage combination 

Low-dosage progestogen 

3 monthly injection 
(Depo-provera; 150 mg.) 

6 monthly injection 
(Depo-provera, 300 mg.) 


Table IV. Lactose in grams per 100. ml. (mean + S.E.) 


Type of contraceptive 


Control | 

Low-dosage combination 

Low-dosage prostogens 

3 monthly injection . 
(Depo-provera, 150 mg.) 

6 monthly injection 
(Depo-provera, 300 mg.) 


contraceptives as diaphragm and jelly, and the hus- 


bands using condoms. 


Group II. Low-dose combination (LDC) group, tak- 
ing norethisterone (0.35 mg.) + ethinyl estradiol (0.01 


mg.). 
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Group III. Low-dosage progestogens (LDP) group, 


taking, norethisterone (0.35 mg.). 


Group IV. Three monthly injection (Inj. 150) group, 
receiving 150 mg. of Depo-Medroxy progesterone. ace- 


tate intramuscularly. 
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Group V. Six monthly injection (Inj. 300) group, re- 
ceiving 300 mg. of Depo-Medroxy progesterone ace- 
tate intramuscularly. 

The first exposure of these postpartum women to 
steroidal contraceptives was after 2 months in all the 
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groups except the Inj. 300 group. Here the women 
received their first injection within less than a month 
after parturition. The LDC pills were administered for 
2] days in the cycle. After withdrawal bleeding, this 
contraceptive was again started from the fifth day on- 
ward. The LDP pill was given daily even during the 
menstrual period. Patients in the Inj. 150 and Inj. 300 
groups received their first injections within 2 months 
and 1 month, respectively, and subsequently after 
every 3 and 6 months. 

Each patient acted as her own control. Milk samples 
were collected from the mothers just before drug ad- 
ministration and then serially every month ffom 2 
months of lactation to weaning. Samples of milk col- 
lected from both the breasts were mixed together and 
their quantity measured. A part of it was utilized for 
biochemical analysis and the remainder fed to the 
baby. The time interval between the last feed at home 
and the test feed was kept constant between 3 and 34 
hours. The end point of the study was considered to be 
either a fall in the quantity of milk to 15 ml. or when 
the infant's age reached 12 months. 

Each sample was analyzed quantitatively and qualita- 
tively as follows: (1) volume, (2) water—dehydration 
method,’ (3) total solids—dehydration method,’ (4) 
proteins—Esbach's method as modified by Bogg,” (5) 
fats—Gerber's method, (6) lactose—Benedict's quan- 
titative method,? (7) ash—incineration,? (8) calcium— 
Kraemer and Tisdel’s method as modified by Clark 
and Collip,? and (9) inorganic phosphorus—Fiske and 
Subbarow's method. 

Statistical evaluation of the data of each group was 
done by calculating the mean, standard deviations, 
standard errors, mean of differences, and Student's t 
test. Probability values were calculated for two-tailed 
tables and only values of less than 0.05 were considered 
significant. 


Results 


Tables I to VII indicate the variation occurring in 
different groups with regards to time. 

Quantity. It can be seen from Table I that all the 
groups show a diminution in the quantity with time 
except the Inj. 300 group which, contrary to the ex- 
pected pattern, actually showed a significant increase 
(Table VII). Also, the diminution seen in all the groups 
was not uniform; only that seen in the LDP group was 
statistically significant (Table VII). 

Proteins. Table II indicates the protein concentra- 
tion in the various groups. Here again, though the gen- 
eral trend was toward a decrease, it was not uniform 
in all the groups. The decrease in the Inj. 150 group 
(Table VII) was significantly less than the control, 
f 


4 
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Table V. Calcium in milligrams per 100 ml. (mean + S.E.) 





Babies'ages (mo.) 


February 1, 1977 
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Control 11 | 22.1 + 0.92 22.3 + 0.86 1.8 + 0.10 19.5 + 0.95 19.0+01.1 18.0: 0.98 

Low-dosage combination 6 20.1 x 0.73 TÉ + 1.2 16.2 + 1.1 14.1 + 0.98 14.1 + 0.92 

Low-dosage progestogens 7 20.5 + + 0.90 19.2 x 0.98 18.1 = 1.1 16.2 + 0.90 14.2 + 0,73 13.0 + 0.72 

3 monthly injection 6 — 21.8 + 0.80 22.2 + 1.2 22.0 + 0.92 20.2 + 0.93 20.8 + 170 
(Depo-provera, 150 mg.) 

6 monthly injection r 6 24.0 + 0.80 22.0 + 0.92 20.0 + 0.94 19.0 + 0.91 19.5 + 01.0 18.0 + 0.6] 


(Depo-provera, 300 mg.) 





Table VI. Phosphorus in milligrams per 100 ml. (mean + S.E.) 


Babies’ ages (mo.) 


No. of 
Control 11 18.5 + 0.71 18.0 + 0.85 17.2 x: 0.92 17.0 x 0.98 16.8 + 1.1 16.5 x 0.72 
Low-dosage combination 6 10.0 + 0.8] 9.8 + 1.1 9.5 + 0.92 9.0 + 0.98 | 88+ 0.75 
Low-dosage progestogens 7 14.8 + + 0.92 13.8 + 0.98 13.0 + 0.9] 12.5 + 0.71 12.1 + 0.65 11.5 + 0.32 
3 monthly injection 6 — 16.8 + 0.90 16.8 + 0.75 12.2 + 0.72 17.8 + 0.78 16.5 + 1.0 
(Depo-provera, 150 mg.) 
6 monthly injection .6 18.2 + 0.81 18.0 + 0.88 17.6 + 0.72 16.5 x 1.0 16.1 + 1.1 15.8 + 0.90 


(Depo-provera, 300 mg.) 


Table VII. Average changes in percentage in the quantity and quality of milk up to the period of weaning 





Group 
Control -25.0 ux de 
Low-dosage combination —34.0 ~29.0 
Low-dosage progestogen »55,0* —38.4 
3 monthly injection -225 +3.77 
(Depo-provera, 150 mg.) 
6 monthly injection +23.0T —55.0* 


(Depo-provera, 300 mg.) 


*p « 0.05. 
tp « 0.01. 


whereas that seen in the Inj. 300 group was signifi- 
cantly more than the control (Table VII). Again the LDC 
group showed a lesser decrease than the LDP group. 

Fats. Like the proteins, the fat constituents also 
showed a steady decrease in all the groups (Table III). 
However, the decrease seen in the LDP and the Inj. 
300 groups was found to be significantly more than the 
control (Table VII). 

Lactose. Both Tables IV and VII indicate that not 
only did the lactose values not change with time, but 
also there was no intergroup variation. 

Calcium. Calcium values also showed a steady de- 
crease in all the groups (Table V). However, the de- 
crease was significantly more than that in the control 
only in the LDP and Inj. 300 groups (Table VII). 
Phosphorus. Though phosphorus values also regis- 


uci rr 12.0 — 14.0 -7 
—-29.0 0.0 —20.0 —10 
—51.0* +03 +20" "19 
"0.5 x —12 —9 
—61.0% —0.8 —23.03 —11 


tered a decrease (Table VI), the decrease was the same 
in all the groups (Table VII). 


Summary 


The results can be summarized by stating that: (1) 


the LDC group remained comparable to the control; 


(2) the LDP group showed a significant deterioration in 
both the quantity and quality of milk: The deteriora- 
tion in quality was mainly confined to the fat and cal- 
cium content; (3) the Inj. 150 group showed a slight 
improvement in both the quantity as well as the quality 
of milk; (4) the Inj. 300 group showed a significant 
increase in the quantity, but with a significant deterio- 
ration in the quality of milk. 

The deterioration was statistically more marked in 
the proteins, fats, and calcium content. 


Volume 127 
. Number 3 
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Comment 


Our previous studies on lactation had shown that 
LDP megestrol acetate (0.5 mg.)' and chloramadinone 
acetate, 0.5 mg.,® daily, had no adverse effect on lacta- 
tion. However, our present investigation with the LDP 
norethisterone, daily, indicated that it significantly de- 
creased the quantity of fat.and calcium content of milk. 
This difference in the results could possibly be 
explained on the basis that these compounds belong to 
the two prototypes of progestins. The former two are 
powerful progestins with no inherent estrogenicity and 


belong to the 17-a-hydroxyprogesterone group of . 


compounds. Norethisterone, on the other hand, be- 
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longs to the 19-nortestosterone group of compounds 
and is mildly androgenic in its mode of action. Spellacy, 
Buhi, and Birk? in their study on carbohydrate 
metabolism had shown that the 19-nortestosterone 
group of compounds were more likely to produce al- 
terations in carbohydrate metabolism than the 17- 
hydroxyprogesterone group of compounds. 

The combination contraceptives, Ovulen,? Ovral,' 
and Lyndiol,j" were seen to markedly diminish both 
the quantity and the quality of milk. However, surpris- 
ingly, the present low-dosage combination contracep- 
tive group using norethisterone in combination with 10 
ug of ethinyl estradiol EE; showed minimal changes as 
compared to the control. How the addition of a small 
quantity of EE, to norethisterone normalizes the pat- 
tern of lactation 1s not clearly understood; perhaps it 
could be acting by nullifying the mild androgenic effect 
of norethisterone on lactation. 

The results obatined in the Inj. 150 and 300 groups 
were very interesting in that, despite the fact that the 
same compound was employed with only minimal 
changes in the dosage, the results were contradictory. 
Inj. 150 promoted lactation whereas Inj. 300 had an 
absolutely degenerative effect on the quality of milk. 
This could probably mean that Inj. 300 would be re- 
sponsible for a higher circulating serum level than 
the optimum required, with due effect on the hy- 
pothalamic-hypophysial axis. Hence, this could be 
responsible for the deterimental effect seen. These 
data therefore suggest that each steroidal contraceptive 
should be individually assessed in terms of its dose, 
combination, and varying biologic effects on lactation 
before it is recommended as "the contraceptive for lac- 
tating mothers." 


The authors are grateful to Sister A. Joshi and Mrs. 
S. Naware for their help in this study. 
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Antimicrobial effect of amniotic fluid 


against anaerobic bacteria 


 HARAGOPAL THADEPALLI, M.D. 
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EZRA C. DAVIDSON, Jr., M.D. 
Los Angeles, California 
Amniotic fluid samples were obtained at term and tested for their antimicrobial effect on ^ 


anaerobes, Peptostreptococcus (Ps.) anaerobius, Peptococcus (Pc.) prevotii, Bacteroides 
(B.) fragilis, and B. coagulans with facultative Escherichia (E.) coli serving as control. 
Amniotic fluid had only temporary bacteriostatic effect on Pc. prevotii and B. fragilis for 
8 to 16 hours. This effect lasted for only 8 hours on Ps. anacrobius. On the contrary, the 
bacteriostatic effect of amniotic fluid was well sustained on E. coli and B. coagulans, 
lasting for the entire test periods of 20 and 32 hours, respectively. At the end of the time 
intervals mentioned, Ps. anaerobius, Pc. prevotii, and B. fragilis exhibited logarithmic 
growth, confirming the earlier reports that it is not nutritionally deficient. Amniotic fluid 
exhibited temporary bacteriostatic effect on Ps. anaerobius, P. prevotii, and B. fragilis, 
but this effect was well sustained against B. coagulans. (Am. J. OBSTET. GYNECOL. 


127: 250, 1977.) 


AMNIOTIC FLUID was found to be contaminated with 
both aerobic and anerobic bacteria during labor.’ The 
septic complications that followed such an event were 
minimal. Therefore, it was speculated that amniotic 
fluid might have antimicrobial effect, not only on 
aerobes,” but also on anaerobes as well. In the past, the 
amniotic fluid was found to have inhibitory effect on 
Clostridium perfringens, an uncommon isolate. during 
labor and puerperium. Such effect was unevaluated on 
anaerobic bacteria commonly found in the cervix. Pep- 
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tostreptococci, peptococci, and bacteroides are, the 
chief isolates in anaerobic infections of the female geni- 
tal tract. The clinical relevence cf evaluation of the 
amniotic fluid on thése anaerobes in vitro is therefore 
obvious. We obtained aliquots of amniotic fluid sam- 
ples at term pregnancy drawn to assess fetal maturity 
and examined their effect on four anaerobes, i.e., Pep- 
tostreptococcus anacrobtus, Peptococcus prevotii, Bacteroides 
coagulans, and Bacteroides fragilis ss fragilis. All strains 
were isolated from the cervix during either labor or 
puerperium. 


Materials and methods 


Amniotic fluid: Amniotic fluid for this study was ob- 
tained by amniocentesis at term pregnancy in women 
who received no antibiotics for at least 1 week prior to 
this procedure. These were uncomplicated pregnan- 
cies and in all cases the indication for amniocentesis 
was to determine the maturity of the fetus. Amniotic 


fluids contaminated with blood were excluded. Follow- 


ing amniocentesis, cells and debris were removed by 
centrifugation (2,500 r.p.m. for 10 minutes). Five test 


" samples were processed on the same day; 10 were re- 


250 


frigerated and processed within 24 hours; the 10 re- 
maining samples were frozen at —75° C. and later pro- 
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Fig. 1. Note the sustained bacteriostatic effect of amniotic 
fluid on E. Coli. 


Table I 


Dilution blanks (100 ml.): i 7 
Gelatin 0.2 Gm. 
Distilled water 50.0 ml. 
Salt solution 50.0 ml. 
Resazurin 0.4 ml. 
Cysteine | 0.05 Gm. 
(Each tube contains 9.9 ml.) 

Salt solution (1 L.): 

CaCl, (anhydrous) 0.2 Gm. 
MgSO," 7H,0 0.2 Gm. 
KH.PO, 1.0 Gm. 
NaHCO; 10.0 Gm. 
NaCl E 2.0 Gm. 


cessed within 7 to 10 days. The growth curves of 
anaerobic bacteria in the fresh and frozen amniotic 
fluids were similar. | 

Anaerobes. One isolate each of Peptostreptococcus 
anaerobius, Peptococcus prevotii, Bacteroides coagulans, and 
Bacteroides fragilis ss fragilis, all recovered during labor 
or puerperium previouslv identified by gas-liquid 
chromatography and prereduced media methods, 
were inoculated into prereduced chopped meat- 
glucose and incubated at 37° C. 

Procedure. The study of the effect of amniotic fluids 
on anaerobes was done in the anaerobe glove box (Coy 
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Fig. 2. Note the temporary bacteriostatic effect of amniotic 
fluid on Peptostreptococcus anaerobius lasting for 8 hours. 


Manufacturing Company, Ann Arbor, Michigan) 
maintained at 37° C. and filled with 80 per cent nitro- 
gen, 10 per cent hydrogen, and 10.per cent carbon 
dioxide. A 24 hour culture was diluted with pre- 
reduced brain-heart infusion (BHI) broth to yield 10? 
to 109 viable colony-forming bacteria and 0.1 ml. of this 
was inoculated to 5 ml. of amniotic fluid or BHI used as 
control. The BHI was supplemented with heme and 
menadione. At 4 hourly intervals, 0.1 ml. of each of 
these cultures was added to 9.9 nil. of dilution blanks of 
composition as described in Table I. 

This mixture was then serially diluted for plate 
counts. An aliquot of each dilution was spread with 
sterile glass spreaders on freshly prepared blood agar 
plates stored previously for at.least 4 hours in the 
anaerobic chamber. All plate counts were done in 
duplicate, and read after incubation at 37? C. for 48 
hours in the anaerobic chamber. 


Results 


The effects of amniotic fluid on the six isolates tested 
were as shown in Fig, 1 to 5. Each point represents an 
arithmetic average of the tests performed with an or- 
ganism at given time intervals in hours. For example, 
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Fig. 3. Note the temporary bacteriostatic effect of amniotic fluid on Peptococcus prevotii lasting for 8 to 


16 hours. 


the growth pattern of Peptostreptococcus anaerobius (Fig. 
2) was tested against seven different amniotic fluids 
and controls; their colony counts at 20 hours in the 
controls averaged 456.66 x 10* (range 
960 x 10°) and 110.7 x 10° (range 72 to 130 x 10°) in 
the amniotic fluids. Growth curves observed for each 
paired sample were similar to the patterns plotted from 
Fig. 1 through 5. ' 
Escherichia (E.) coli (Fig. 1). The bacteriostatic ef- 
fect of amniotic fluid on £. coli as reported by others? in 
the aerobic environment was reproducible even in the 
strictly anaerobic environment. Whereas it multiplied 
uninhibited in the control:to 255 x 10? colonies per 
milliliter at 20 hours, it was inhibited to 0.45 x 10° 
colonies per milliliter in the amniotic fluid. 
Peptostreptococcus (Ps.) anaerobius (Fig. 2). Seven 
amniotic fluids showed an initial lag phase of 4 hours in 
both control and amniotic fluid followed by uninhi- 
bited growth in the control, whereas the amniotic fluid 
inhibited its growth for an additional 4 hour period. 


Thereafter the amniotic fluid lost its bacteriostatic ef-. 


fect and logarithmic growth occurred in the amniotic 


fluid as in the control. Thus, the bacteriostatic effect of 


amniotic fluid on Ps. anaerobius was short lived in all 
Seven samples tested. 


150 to - 


Peptococcus (Pc.) prevotii (Fig. 3). Six samples of 
amniotic fluid were tested against Pc. prevolii. Pc. pre- 
voli was inhibited by all six samples of amniotic fluids 
for a period of 16 hours. After 16 hours the growth of 
Pc. prevolii was uninhibited. Amniotic fluid thus 
exhibited only temporary, but relatively sustained 
bacteriostatic effect on Pe. prevotii. | 

Bacteroides (B.) coagulans (Fig. 4). Six samples of 
amniotic fluids were tested against B. coagulans. All six 
samples exerted a uniform and well-sustained bac- 
teriostatic effect on B. coagulans lasting for a total test 
period of 32 hours. The colony counts in the amniotic 
fluid at the end of 32 hours were 4.8 x 10$ per millili- 
ter compared to 227 x 10 per milliliter in the control. 
The over-all growth pattern of B. coagulans in the am- 
niotic fluid was similar to that of E. coli (Fig. 1). 

Bacteroides (B.) fragilis (Fig. 5). Six amniotic fluid 
samples were tested against B. fragilis. An initial lag 
phase of 8 hours was noted in both tests and controls. 
At the end of the initial lag phase the growth was unin- 
hibited in the control Amniotic fluid further sup- 
pressed the growth of B. fragilis-for an additional 8 
hour period. The amniotic fluid'soon lost its inhibitory 
effect at the end of 16 hours and uninhibited log- 
arithmic growth occurred as in the control. Amnict-. 
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Fig. 4. Note the well-sustained bacteriostatic effect of amniotic 
fluid on Bacteroides coagulans. 


ic fluid thus exhibited only temporary bacteriostatic 
effect on B. fragilis. 

In summary, amniotic fluid showed well-sustained 
bacteriostatic effect on £. coli and B. coagulans. Pc. pre- 
voit and B. fragilis were temporarily inhibited by am- 
niotic fluid for 8 hours longer than the controls. Its 
effect was ill sustained in Ps. anaerobius, which lasted 
for only 4 hours longer than that of the control. 


Comment 


In spite of the alarmingly high incidence of bacterial 
contamination of the amniotic fluid during intrapar- 
tum fetal monitoring, the associated maternal and 
neonatal morbidity was minimal.’ Neither aerobic nor 
anaerobic strains of potentially pathogenic bacteria 
found in the amniotic fluid caused maternal sepsis. It 
was therefore suspected that amniotic fluid perhaps 
had antimicrobial effect. The dynamic state of amniotic 
fluid that is exchanged at 3 hourly intervals! and the 
very temporary duration oi labor itself coupled with 
the bacteriostatic effect of amniotic fluid might have 
played a protective role. However, even in those that 
had prolonged labor and had bacterial counts at a high 
range of 100,000 per milliliter, the peripartum morbid- 
ity was disproportionately less. The elegant search of 
Galask, Larsen, and Snyder“ had clearly established the 
bacteriostatic effect of amniotic fluid on such aerobes 
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Fig. 5.. Note the temporary bacteriostatic effect of amniotic 
fluid on Bacteroides fragilis lasting for 8 to 16 hours. 


as Escherichia coli, Streptococcus fecalis, and Staphylococcus 
aureus. They have further demonstrated that this effect 
was at least in part due to a heat-stable phosphate- 
sensitive cationic protein, but not due to the deficiency 
of nutritional factors as was previously stipulated. They 
had also provided ocular proof of the bacteriostatic 
effect of amniotic fluid by electron microscopy that 
showed several species of aerobic bacteria and Clos- 
tridiwm (C.) perfringens that elongated when exposed to 
amniotic fluid, a further verification of their earlier 
observations.” ?: 5 9 

The over-all effect of amniotic fluid, if any, on 
anaerobic bacteria (other than C. perfringens) was not 
studied. It is common knowledge that anaercbes are 
frequently recovered from the infected sites following 
premature rupture of membranes and prolonged 
labor. 

In our recent studies of the microflora of the cervix 
during labor, anaerobic bacteria were found in associa- 
tion with aerobes in 75 per cent of the cervical cultures 
and in pure culture in 20 per cent of amniotic fluid 
samples collected during labor.’ We therefore’ felt the 
importance of assessing the effect of amniotic fluid on 
anaerobic bacteria. 

We selected to study peptostreptococcus, peptococ- 
cus, and bacteroides for they are the most frequent 
anaerobic isolates in female genital tract infections. £. 
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colt was chosen as a control for the growth curves for 
this organism in amniotic fluid was previously studied 
under aerobic conditions.” Further, E. coli is a faculta- 
tive organism that also grows well in the anaerobic 
media in the anaerobic environment. All bacteria ex- 
amined in this study were isolated from the cervix dur- 
ing labor or puerperium. 

Suffice it to state that amniotic fluid had profound 
and well-sustained bacteriostatic effect on E. coli even 
in anaerobic environment. Therefore, the inhibitory 
factor(s) in the amniotic fluid were insensitive to 
anaerobic culture media, carbon dioxide, nitrogen, and 
hydrogen, and the fall of pH due to carbon dioxide in 
the environment. Amniotic fluid had similar sustained 
inhibitory effect on B. coagulans. This organism was 
found to be suppressed for a continuous period of 32 
hours. This effect was reproducible in all of the six 
amniotic fluids tested. In contrast, amniotic fluid had 
only temporary inhibitory effect (16 hours) on B. 
fragilis. At the end of this period uninhibited 
logarithmic growth occurred. 

The temporary bacteriostatic influence of amniotic 
fluid on B. fragilis might provide an explanation for the 
prevalence of B. fragilis in puerperal infections and 
abscesses. The uninhibited growth of B. fragilis that 
occurred after 16 hours suggests that amniotic fluid is 
not nutritionally deficient and, as observed by Larsen, 
Synder, and Galask, other factors are responsible 
for this bacteriostatic effect. 

The growth curve of Ps. anaerobtus was somewhat 
different from that of B. coagulans and B. fragilis. Pep- 
tostreptococci had very quickly overcome the inhibi- 
tory effect of amniotic fluid. After 8 hours Ps. anaerobius 
was uninhibited and continued to grow later. Pc. pre- 
volii, on the other hand, exhibited a pattern similar to 
that of B. fragilis, i.e., inhibited by amniotic fluid for 16 
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hours. Hence, the amniotic fluid was inhibitory to beth 
gram-negative and gram-positive anaerobic bacteria. 

Before drawing final conclusions, certain comments 
on our methodologv are in order. We used dilution 
blanks that contained phosphates that were shown to 
neutralize the bacteriostatic effect of amniotic fluid.? 
These blanks were used to obtain final plate counts, but 
were not added to the amniotic fluid that was incubated 
with the inoculum. Hence, the antimicrobial effect o£ 
amniotic fluid was not affected. It may also be impor- 
tant to emphasize that the initial "lag phase" observed 
in the first 4 hours of the growth curves might be due 
to the transfer of the cultures from anaerobic media to 
a relatively aerobic amniotic fluid. The suppressed 
growth beyond 4 hours was unlikely to be due to en- 
vironmental factors. In this study we used an inoculum 
of 0.1 ml. (1 x 105) viable cells to 5 ml. of amniotic 
fluid. We repeated these tests recently with a smaller 
inoculum of 1 Xx 10? per milliliter of B. fragilis and Ps. 
anaerobius and failed to find any differences. The ob- 
served inhibitorv effects of amniotic fluid on Ps. 
anaerobius, Pc. prevotn, and B. fragilis were within a 
single log or one log difference and hence were not of 
as much significance as the profound and lasting in- 
hibitory effect noted on E. coli and B. coagulans. 

It is concluded that the amniotic fluid exerted tem- 
porary bacteriostatic effect on  Peptostreplococcus 
anaerobius, Peptococcus prevotu, and Bacteroides fragilis, 
whereas this effect was well sustained on Escherichia colt 
and Bacteroides coagulans. It is tempting to speculate 
that the prevalence of peptostreptococci, peptococci, 
and Bacteroides fragilis in puerperal infections that fol- 
low prolonged labor might be related to the ephemeral 
bacteriostatic effect of amniotic fluid on these or- 
ganisms. ) 
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Some straight talk about 
- acute cystitis therapy 





g MEE been a lot of discussion about what 
-onstitutes the best therapy for acute cystitis. Issues are 
being raised about resistance, fecal flora, spectrum of activity. 
But the important issues are still efficacy, safety and economy. 
Gantrisin (sulfisoxazole) offers a superior balance of 
these three basic needs in acute cystitis. " Now, a new study 
confirms Gantrisin efficacy. In this study, as often occurs 
in medical practice, therapy was initiated at the same time 
cultures were taken. The results of this study corroborate 
one fact. When you suspect gram-negative organisms while 
awaiting culture results, you can prescribe Gantrisin with 
confidence. The results? 8996 of 251 patients studied achieved 
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*nonobstructed; due to susceptible organisms. 


tSusceptible strains of E. coli, Klebsiella-Aerobacter, P. vulgaris, 
P. mirabilis and also gram-positive Staph. aureus. 





1. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 
2. Levison ME, Kaye D: Management of urinary tract infection, 

chap. 12, in Urinary Tract Infection and Its Management, edited 

by Kaye D. St. Louis, C.V. Mosby Co., 1972, p. 202 
3. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 
4. Smellie JM: Br Med J 4: 97-100, Oct 10, 1970 
Please see summary of product information on the last page 
of this advertisement. 
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Straight talkabout — - 
Gantrisin in acute cystitis’ 


sulfisoxazole/Roche 





Inanewstudy of 
Gantrisin Geal © © © © © © 
in acute lower urinary 
tract infections, 
89% of patients achieved 
sterile urine. ' 
No. of patients Sterile urine apes ui mae) | ^ eratis EG = 





d the years Gantrisin (sulfisoxazole ) has been 
the subject of continuing clinical research. There are 
many references which attest to its high degree of efficacy 
in acute cystitis. Now a new clinical study of acute lower 
urinary tract infection again demonstrates Gantrisin 
effectiveness. The pathogens causing these infections 
were E. coli, Klebsiella-Aerobacter, P. vulgaris and 
P. mirabilis, and the results—Gantrisin achieved 89% 
effectiveness. 


*nonobstructed; due to susceptible organisms 
tData on file, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 
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N Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly cys- 
titis, pyelitis, pyelonephritis) due to susceptible organisms. 


IMPORTANT NOTE: /n vitro sensitivity tests not always reli- 
able; must be coordinated with bacteriological and clinical re- 
sponse. Add aminobenzoic acid to follow-up culture media. 
Increasing frequency of resistant organisms limits usefulness 
of antibacterial agents, especially in chronic and recurrent uri- 
nary infections. Maximum safe total sulfonamide blood levels, 
20 mg/100 ml; measure levels as variations may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants less 
than 2 months of age; pregnancy at term and during the nursing 
o 0 0 © = 
Warnings: Safety in pregnancy not established. Do not use for 
Group A beta-hemolytic streptococcal infections, as sequelae 
(rheumatic fever, glomerulonephritis) are not prevented. Deaths 
reported from hypersensitivity reactions, agranulocytosis, aplastic 
Precautions: Use cautiously in patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma. Hemolysis, 
frequently dose-related, may occur in glucose-6-phosphate 
Adverse Reactions: B/ood dyscrasias: Agranulocytosis, aplastic 
e e ° anemia, thrombocytopenia, leukopenia, hemolytic anemia, pur- 
Gantrisin (sulfisoxazole) offers pura, hypoprothrombinemia and methemoglobinemia; Allergic 
à reactions: Erythema multiforme (Stevens-Johnson syndrome), 
an established record of safety generalized skin eruptions, epidermal necrolysis, urticaria, 


dehydrogenase-deficient patients. Maintain adequate fluid intake 
to prevent crystalluria and stone formation. 





anemia and other blood dyscrasias. Sore throat, fever, pallor, 
purpura or jaundice may be early indications of serious blood 
disorders. CBC and urinalysis with careful microscopic examina- 
tion should be performed frequently. 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid 
TE C . reactions, periorbital edema, conjunctival and scleral injection, 
Gantrisin introduced a new era of sultonamide : photosensitization, arthralgia and allergic myocarditis; Gastroin- 
therapy coupling effectiveness and relative safety. ?Side testinal reactions: Nausea, emesis, abdominal pains, hepatitis, 


effects are few. In this study only 295 of the patients diarrhea, anorexia, pancreatitis and stomatitis; C.N.S. reactions: 
1 d side eff hich ild. Th Headache, peripheral neuritis, mental depression, convulsions, 
experienced side ettects, which were mild. These ataxia, hallucinations, tinnitus, vertigo and insomnia; Miscellane- 
included drowsiness, fatigue, rash, pruritus, diarrhea, os reactions: Drug fever, chills and toxic nephrosis with oliguria 
TU . “1: and anuria. Periarteritis nodosa and L.E. phenomenon have oc- 
nausea, vomiting, headache. The high solubility of curred. Due to certain chemical similarities with some goitro- 
Gantrisin minimizes risk of crystalluria and renal gens, diuretics (acetazolamide, thiazides) and oral hypoglycemic 
damage. However, as with any sulfonamide therapy, agents, sulfonamides have caused rare instances of goiter pro- 

; : d flüid intak d f f t duction, diuresis and hypoglycemia as well as thyroid malignan- 
maintain a equate tui intake and perrorm frequen cies in rats following long-term administration. Cross-sensitivity 
urinalyses with careful microscopic examination. with these agents may exist. 

Dosage: Contraindicated in infants under 2 months except in 
1. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 the treatment of congenital toxoplasmosis as adjunctive therapy 
2. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 Tent with pyrimethamine. 
: : inary Infections. Baltimore, The Williams and Wilkins Co., £ 
: cepit qon ium Usual adult dosage—2 to 4 Gm initially, then 4 to 8 Gm/24 hrs 


in 4 to 6 doses. Usual dosage for infants over 2 months and 
children —V» 24-hrs dose initially, then 150 mg/kg/24 hrs in 4 tc 


Gantrisin (sulfisoxazole ) costs 6 doses; not over 6 Gm/24 hrs. 


How Supplied: Tablets containing 0.5 Gm sulfisoxazole, white, 


less than most therapies scored—bottles of 100, 500 and 1000; drums of 5000; 


Tel-E-Dose* packages of 100; Prescription Paks of 100, 
Few antibacterials can approach the economy of available singly and in trays of 10. 


Gantrisin therapy. The average cost of 10-day Gantrisin CROCHE Roche Laboratories 


; . . Division of Hoffmann-La Roche Inc. 
therapy is less than 10 days of most other antibacterials. Nutley, New Jersey 07110 


Gantrisin 
sulfisoxazole/Roche 


4 to 8 tablets (0.5 Gm each) stat, 2 to 4 tablets q.i.d. 


A superior balance of efficacy, safety 
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LOWER DOSE 


OVCON-50 


21 yellow tablets of norethindrone 1 mg. 
combined with ethinyl estradiol 0.05 mg., 
followed by 7 green inert tablets 


OVCON-35. 


21 peach tablets of norethindrone 0.4 mg. 
combined with ethinyl estradiol 0.035 mg., 
followed by 7 green inert tablets 





or Brief Summary, please see last page of this advertisement. 
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two doses from which to select 





providing... 
- effective low-dose 
contraceptive protection’ 
: low incidence 
of common side effects 
acceptable cycle control 
in-depth clinical studies 
in widely different populations 


Mead imm ...cnarories 


OVCON*50 


21 yellow tablets of norethindrone 1 mg. 
combined with ethinyl estradiol 0.05 mg., 
followed by 7 green inert tablets 


tested in 1.028 
women for 


9,558 cycles' 


Although these women represented a 
wide range of socioeconomic groups 
with inherent differences in motivation, 
pregnancy rate (Pearl's formula) was 
0.13 pregnancies per 100 woman years 
due to method failure and 0.75 preg- 
nancies per 100 woman years due 

to patient failure. This results in a use- 
effectiveness of 0.88 pregnancies per 
100 woman years. 


Few women-—2.79/o —discontinued 
therapy for cycle-related reasons... 
and these were not necessarily spotting 
or breakthrough bleeding, but included 
amenorrhea and what women con- 
sidered bleeding too little or too much. 
There was a discontinuation rate of 
10.8% for all other on-therapy condi- 
tions, which, however, were not 
necessarily caused by Ovcon-50. 








OVCON:35 


21 peach tablets of norethindrone 0.4 mg. 
combined with ethinyl estradiol 0.035 mg., 
followed by 7 green inert tablets 


tested in 1.561 
women for 
20,230 cycles: 


In these women, with a wide range of 
backgrounds and motivations, there 
was effective control of conception. 
Pregnancy rate (Pearl's formula) due to 
method failure was 0.41 pregnancies 
per 100 woman years, and 0.95 
pregnancies per 100 woman years were 
due to patient failure. This results in 

a use-effectiveness of 1.36 pregnan- 
cies per 100 woman years. 

There was a higher discontinuation rate 
—11.6%—for cycle-related reasons 
with Ovcon-35 than with Ovcon-50, but, 
again, reasons included any spotting as 
well as amenorrhea and bleeding too 
much, too little, or irregularly. On the 
other hand, the discontinuation rate for 
all other on-therapy conditions, which 
were not necessarily related to 
Ovcon-35, was quite low— 7.196. 


1. Data on file, Mead Johnson Laboratories. 


OVCON-50 and OVCON-35* 
offer the advantages of 
effective low-dose protection 


and of uninterrupted regi 


ens— 


21 active tablets and 7 inert tablets 


For Brief Summary, please see following page. 


* The effectiveness of Ovcon-35 is somewhat lower than higher-dose 


combination products. 


tSee "Special Note” section of prescribing information on last page of 


this advertisement. 
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LOWER DOSE 


LOW DOSE 
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OVCON-50 OVCON:35 


21 yellow tablets of norethindrone 1 mg. 
combined with ethinyl estradiol 0.05 mg.. 
followed by 7 green inert tablets. 


Special Note: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effec- 
tiveness of the sequential products appears to be somewhat lower than that of 
the combination products. The effectiveness of OVCON-35 is somewhat lower 
than higher-dose combination products. Both types provide almost completely 
effective contraception. The dropout rate for medical reasons due to menstrual 
disorders and irregularities appears to be higher for OVCON-35 than that ob- 
served with higher-dose combination products. An increased risk of thrombotic, 
thromboembolic and cerebral vascular disease associated with the use of hor- 
monal contraceptives has been shown in studies conducted in both Great Brit- 
ain and the United States. Other risks, such as those of elevated blood pressure 
and reduced tolerance to carbohydrates, have been reported and appropriate 
tests should be conducted to monitor these during oral contraceptive therapy. 
Liver disease has also been reported, and the physician should be alert to its 
earliest manifestations. Long-term administration of both natural and synthetic 
estrogens in subprimate animal species in multiples of the human dose in- 
creases the frequency for some animal carcinomas. These data cannot be 
transposed directly to man. The possible carcinogenicity due to the estrogens 
can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 

Indication: Oral contraception. 

Contraindications: Thrombophlebitis, thromboembolic disorders, cerebral 
vascular disease, or a past history of these conditions; markedly impaired liver 
function: known or suspected carcinoma of the breast; known or suspected 
estrogen dependent neoplasia; undiagnosed abnormal genital bleeding; known 
or suspected pregnancy. 

Warnings: If signs of thrombotic and thromboembolic disorders (throm- 
bophlebitis, cerebrovascular disorders including hemorrhage, pulmonary embol- 
ism and retinal thrombosis) occur or are suspected, use of the drug should be 
discontinued immediately. (Studies indicated a higher risk of these conditions 
with use of these drugs, not persisting after drug use was discontinued and not 
enhanced by long-term use. ^ 9) If gradual or sudden, partial or complete loss 
of vision occurs, or if there is sudden onset of proptosis, diplopia or migraine; 
or if examination reveals papilledema or retinal vascular lesions, discontinue 
medication. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during 
pregnancy.’ 1713 Safety of use in pregnancy has not been established, therefore 
pregnancy should be ruled out before initiating or continuing the contraceptive 
regimen. Pregnancy should always be considered if withdrawal bleeding does 
not occur. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs; long-range effect 
to the nursing infant cannot be determined at this time. Hepatic lesions 
(adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occasionally 
fatal, have been reported in short-term as well as long-term users of oral con- 
traceptives. Such lesions may present as an abdominal mass or with the signs 
and symptoms of an acute abdomen and should be considered if the patient 
has abdominal pain or evidence of intra-abdominal bleeding. 

Precautions: A thorough history and physical examination of breasts and 
pelvic organs should include Papanicolaou smears. (Estrogens have been 
known to produce tumors, some of them malignant, in five species of subpri- 
mate animals.) If endocrine and liver function tests are abnormal in patients 
taking these drugs, repeat tests after the drug has been withdrawn for two 
months. Under the influence of these drugs, pre-existing uterine fibromyomata 
may increase in size. Some conditions (epilepsy, migraine, asthma, cardiac or 
renal dysfunction) might be influenced by fluid retention. Observe carefully for 
such. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleed- 
ing per vaginam, adequate diagnostic measures are indicated. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. Any possible influence of 
prolonged OVCON therapy on pituitary, ovarian, adrenal, hepatic or uterine func- 
tion awaits further study. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. Diabetic patients 


21 peach tablets of norethindrone 0.4 mg. 
combined with ethinyl estradiol 0.035 mg., 
followed by 7 green inert tablets. 


should be carefully observed while receiving such therapy. The age of the pa- 
tient constitutes no absolute limiting factor, although these drugs may mask 
the onset of the climacteric. The pathologist should be advised of OVCON 
therapy when relevant specimens are submitted. Susceptible women may expe- 
rience an increase in blood pressure following administration of contraceptive 
steroids. If cholestatic jaundice occurs, OVCON should be discontinued. This 
condition is more likely to occur in patients with a history of cholestatic jaun- 
dice of pregnancy. 

Adverse Reactions Observed in Patients Receiving Oral Contraceptives: A 
statistically significant association has been demonstrated between use of oral 
contraceptives and: thrombophlebitis, pulmonary embolism, cerebral throm- 
bosis and hemorrhage and gall bladder disease. Suggestive evidence, neither 
confirmed nor refuted, between use and: neuro-ocular lesions (retinal throm- 
bosis and optic neuritis) and hepatic lesions with or without intra-abdominal 
bleeding. Known to occur: nausea, vomiting, G.I. symptoms (abdominal cramps 
and bloating), breakthrough bleeding, change in menstrual flow, spotting, 
amenorrhea during and after treatment, breast changes (tenderness, enlarge- 
ment and secretion), mental depression, change in weight (increase or 
decrease), changes in cervical erosion and cervical secretions, suppression of 
lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals, edema, chloasma or melasma (which may persist), cholestatic 
jaundice, migraine, rash (allergic). Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment; premenstrual-like syndrome; 
changes in libido; changes in appetite; cystitis-like syndrome; headache; in- 
tolerance to contact lenses; nervousness; dizziness; fatigue; backache; hirsut- 
ism: loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic 
eruption; itching; vaginitis. May Alter Laboratory Results in: Hepatic function (in- 
creased sulfobromophthalein retention and other tests), coagulation tests (in- 
crease in prothrombin, Factors VII, VIII, IX and X, decrease in anti-thrombin IlI 
and an increase in norepinephrine-induced platelet aggregability), thyroid func- 
tion (increase in PBI, and butanol extractable protein bound iodine and 
decrease in T, uptake values), metyrapone test, pregnanediol determination. 
References: (1) Royal College of General Practitioners: Oral contraception and 
thromboembolic disease. J. Coll. Gen. Pract. /2:267-279, 1967. (2) Inman, 
WH.W. and Vessey, M. P Investigation of deaths from pulmonary, coronary and 
cerebral thrombosis and embolism in women in child-bearing age. Brit. Med. J. 
2.193-199, 1968. (3) Vessey, M. P. and Doll, R. Investigation of relation between 
use of oral contraceptives and thromboembolic disease: A further report. Brit. 
Med. J. 2651-657, 1969. (4) Sartwell, P E., Masi, A. T., Arthes, F. G., Greene, G. R., 
and Smith, H. E. Thromboembolism and oral contraceptives: An 
epidemiologic case-control study. Amer. J. Epidem. 90-365-380, 1969. (5) Oral 
contraception and increased risk of cerebral ischemia or thrombosis. New Eng. 
J. Med. 288 (17):871-877, 1973. (6) Oral contraceptives and stroke in young 
women. JAMA 23/(7):718-722, 1975. (7) Boston Collaborative Drug Sur- 
veillance Programme. Oral contraceptives and venous thromboembolic disease, 
surgically confirmed gall-bladder disease, and breast tumours. Lancet 
1.1399-1404, 1973. (8) Oral Contraceptives and Health. A summary of an in- 
terim report from the oral contraception study of the Royal College of General 
Practitioners, May, 1974. (9) Vessey, M. P, Doll, R., Fairbairn, A. S., and Glober, G. 
Post-operative thromboembolism and the use of oral contraceptives. Brit. 
Med. J. 3:123-126, 1970. (10) Greene, G. R. and Sartwell, P. E. Oral contracep- 
tive use in patients with thromboembolism following surgery, trauma, or infec- 
tion. Am. J. Public Health 62:680-685, 1972. (11) Nora, A. H. and Nora, J. J. 
A syndrome of multiple congenital anomalies associated with teratogenic 
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Toial intrauterine vclume (TIUV) measurements were performed with ultrasound on 100 
normal patients at different times in. gestation, and a nomogram was constructed. 
Ninety-six patients at risk for intrauterine growth retardation (IUGR) were then 
examined ultrasonically. Twenty-eight of the patients in this group delivered 
growth-retarded babies; in 21 of these cases the TIUV was in the abnormal zone (more 
than 1.5 S.D. below the mean for gestational age as determined oy biparietal diameter). 
In the remaining seven growth-retarded cases, the TIUV was in the gray zone (between I 
and 1.5 S.D. below tie mean). Although 15 normal cases were in the gray zone, there 
was none in the abnormal zone. There were no abnormal cases in the normal zone. An 
explanation Jor the overlap in the gray zone 1s offered. These results strongly suggest that 
TIUV is an accurate predictor of IUGR. (AM. J. OBSTET. GYNECOL. 127: 255, 1977.) 


BABIES BORN in or below the tenth percentile of 
mean weight for gestation are defined as being growth 
retarded.’ Many reports have emerged associating in- 
trauterine growth retardation (IUGR) with sig- 
nificantly higher rates of anoxic stillbirth and neonatal 
death. Recently, one large study demonstrated that 
babies whose weights were 2 S.D. below mean weight 
for gestation have a perinatal mortality rate eight times 
higher than normal infants.* These babies are also 
prone to develop intrapartum asphyxia, polycythemia, 
hypocalcemia, and hypoglycemia.” Furthermore, the 
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babies who survive the neonatal period are susceptible 
to higher rates of subsequent neurological impairment 
in infancy and childhood.* Therefore, it is imperative 
that IUGR be diagnosed as early as possible in preg- 
nancy. 

Various investigators have attempted to correlate 
IUGR with low levels of plasma and urine estriols,* 
HPL,* pregnanediol,’ and, although there appears to 


be en association between IUGR and low levels of these 
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hormones, the accuracy of these assays in predicting or 
excluding IUGR is inadequate. | 
Other authors have utilized ultrasound to investigate 
fetal growth. Many curves have been constructed to 
demonstrate the growth of the fetal biparietal diameter 
(BPD) in normal pregnancy. Campbell! and Newman? 
have presented a nomogram for the mean rate of 
growth of the BPD throughout pregnancy. They made 
a significant contribution by describing a method for 
the diagnosis of IUGR based on the expected increase 
in BPD on serial examinations. In their study, 68 per 
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‘cent of the babies with abnormal BPD growth were : 
growth retarded, and 15 per cent of those with border- . 


line BPD growth had IUGR. Although this method 


surpassed any other existing technique in its predictive- 
' accuracy, there was still-an incidence of 21 per cent 
` false negatives and 18 per cent false positives.” Others _ 


have reported a predictive failure rate of about 50 per 


cent with serial measurements of BPD.!^ u 


‘The reason. for. the rather high incidence of false 


Us negatives is that many fetuses, when confronted witli 
^ intrauterine . malnutrition, have . the compensatory í 

"ability to spare their brains at the expense of their." 

bodies. In many cases, a lag i in fetal BPD. growth isa — 
, very late finding in IUGR. Winick and associates! have _ 
' described two types. of IUGR based on the fone : 
a proportions between head and body size. 
Another problem confounding the physician’s disti. 


to diagnose IUGR is the difficulty encountered in dat- 


- ing pregnancies. As many as 15 per cent of all patients, . 


do not recall their LMP,” and in those who do; ovula- 


- tion has not always occurred 14 days later. "Therefore, _ 
citi is difficult to: diagnose. IUGR with one examination - 
when BPD is. ‘used as the only criterion of.the condi- - 
'^. tion, since a discrepancy between -BPD and dates could ‘ 
simply meán that the dates. are in error: The patient | 
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and physician will often Have to wait several weeks be- 
fore the diagnosis can be:made by. serial examination. 

..Recognizing the problems inherent in utilizing BPD 
‘determinations ' to evaluate fetal growth in utero, an 
"alternate. ápproach was sought. The total intrauterine . 
| volume (TIUV), which represents the sum of the vol- 
umes. of all. the intrauterine’ prodici ‘should reflect 


dis changes i in'the growth of: any or all'of its components. 
.. Investigators have found a;direct relationship bétween 


placental size and IUGR.“ 5 Fetal mass, by definition, 

is also diminished,'? and. the condition is almost always - 
‘associated with - -oligohydramnios. A reduction in the. 
TIUV should, ‘therefore; be à useful early predictor. of 
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Method and materials a i AZ 


‘In order to establish a TiUV curve o normal gesta- 
“tion, 100 patients were evaluated at different times in 
' pregnancy. Their pregnancies were complication free; 
"their dates were secure and: validated by BPD.and, in 
most cases, by: pediatric evaluation of the infant at 
birth. i 

TIUV was- s determined i in the following m manner: "Hr 


' trasonic examinations were ‘performed by- compound © 


contact scanning with a à gray, scale unit with: scan con- 
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‘Kable I. Patients referred for ultrasonic evaluation 


| IUGR 


Diabetes 
Class A 
Class B-D 
Chronic hypertension 
Pre-eclampsia 
Low weight gain 
Discrepancy between size and dates 
Anemia 
Maternal age >35 
Drug abuse 


Total 
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vertor (Picker Electronics, Northford, Connecticut). A 
measurement was obtained of the largest sagittal di- 


e n + s 
mension between the level of the internal cervical os: 


and the top of the fundus. In this same plane, the 
widest distance between the anterior and posterior 
walls of the uterus was measured perpendicular to the 
above dimension (Fig. 1). A transverse scan was then 
performed at right angles to the above sagittal plane at 
the level of the largest anterior-posterior diameter, and 
the largest diameter between the side walls was mea- 
sured (Fig. 2). TIUV was calculated from the longitu- 
dinal (A), transverse (B), and anteroposterior (C) di- 
mensions by the following geometrical formula for 
an ellipse: 


diameter A 


V = 4/3 x 3.14 x a 


2 2 


This was condensed to 


V =0.5233 x AX B x C. 


Potential errors of the method were tested in two 
ways. In the first, two different readers independently 
measured the same set of scans. In the second, the 
two observers each performed consecutive ultrasonic 
examinations on the same patient and then interpreted 
their own scans. The results within each set of mea- 
surements were then compared. l 

Since the nomogram for TIUV (Fig. 3) was con- 
structed, 96 patients have been examined who were 
clinically at risk for delivering growth retarded babies. 
As summarized in Table I, these patients’ pregnancies 
either were complicated by intercurrent disease or in- 
adequate weight gain, or a discrepancy had been noted 
between uterine size and dates. Serial examinations 
were performed in 37 of the 96 patients. At the time of 
birth, each baby in the study underwent thorough 
neonatal evaluation. | 

Since in many cases the dates were in question at the 
time of referral and ultrasound examinations had not 
been performed early in tke pregnancy to document 
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Fig. 3. Nomogram of total intrauterine volume (TIUV) 
throughout pregnancy (+1 S.D.). 
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Fig. 4. Nomogram of longitudinal growth of uterus through- 
out pregnancy (x1, S.D.). 


gestational age, it was elected to date each pregnancy 
with a BPD performed at the time of the initial TIUV 
determination. It was realized that this attempt at ob- 
jectivity had two drawbacks: (1) The accuracy of BPD 
as ar. indicator of gestational age diminishes as preg- 
nancy progresses and (2) in symmetrically growth- 
retarded babies, the BPD would be smaller than nor- 
mal and an earlier gestational age diagnosed. 
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Fig. 5. Nomogram of anterior/posterior growth of uterus 
throughout pregnancy (+1 S.D.) ` 


Table II. Seven cases of symmetrical IUGR in gray zone* 







Weight (Gm.) 














and 
gestational 
Age according age (wk.) at 
No. Initials to BPD (wk.) delivery 


l. B.B. BPD6.7  . 1684 - 1,720 
(28) 39 
929: D.S. BPD 7.9 2,473 2,000 
(33.5) 38 
3. A.B. BPD 7.8 2,500 1,430 
(33) 3814 
4. P.B. BPD 7.8 2,367 9.485 
(33) 38 
5. EN. BPD 7.2 1,959 - 1,740 
(80) 40 
6. J.M. BPD 8.4 9,590 2,000 
(85.5) 40 
7. KM. BPD6 1,318 936 
(25.5) 39 


*Delivered less than 2 weeks after BPD examination. 


Results 


TIUV increases throughout gestation as indicated in 
Fig. 3. Curves for the individual dimensions (Figs. 4, 5, 
and 6) are of interest in that growth of the transverse 
diameter slows in late gestation at a time when there is 
an apparent growth spurt of the A-P diameter. A com- 
posite picture of individual dimensions is presented 
(Fig. 7), demonstrating the uterine configuration at 
different times in gestation. 

In 30 cases, two examiners interpreted the same 
scans. 'The average difference between readers was 219 
c.c. or 6.5 per cent. Then, in 32 cases, two examiners 
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Fig. 6. Nomogram of transverse growth of uterus throughou? 
pregnancy (x1 S.D.). 


Remarks 


1-0 Bilateral dysplastic multicystic kidney, 
hypoplastic ureters and urinary bladder; 
microcephaly (head circumference - 28 cm., 
brain weight = 200 Gm.) ambiguous 
genitalia; dysmorphic extremities; fetus died 

7-8 Pre-eclampsia, 150/110; total weight gain, 10 lbs. 


3-6 Severe IUGR 


3.9 Fetus died; trisomy:18 
7-8 Total weight gain, 5 lbs.; severe IUGR 


3-4 Fetus died; RDS 


independently scanned and calculated the TIUV's on 
the same patients. Their average difference was 151 
c.c. or 5.8 per cent. . 

Of the 96 patients at risk for IUGR, 28 delivered 
babies which were in or below the tenth percentile of 
mean weight for gestation (Table I). In 21 of the 96 
patients, the TIUV's were in the abnormal zone (more 
than 1.5 S.D.'s below the mean for gestation), and all of 
these babies were growth retarded at birth (Fig. 8). In 
53 patients, the TIUV’s were in the normal zone (less 
than 1.0 S.D.'s below the mean for gestation) and none 
of these babies were growth retarded. In seven IUGR 
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- 


pregnancies and 15 normal ones, the TIUV's were in. 


the gray zone (between 1 and 1.5 S.D.'s below the mean 
for gestation). It is of note that all of the seven IUGR 
pregnancies in the gray zone were symmetrically 
growth retarded and had BPD’s which lagged behind 
` the patient's true dates, as documented by pediatric 
evaluation at birth, by more than 4 weeks. They had an 
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Fig. 9. c = weight more than tenth percentile, e = weight less 
than tenth percentile, scattergram of normal and IUGR cases 
below —1 S.D. Solid lines represent serial examinations and 
dotted line represents serial examinations in one patient with 
a 15 week interval between examinations. 


average weight of 1,758 grams and Apgar scores which 
averaged 4.7 at 1 minute and 5.2 at 5 minutes. Two 


had congenital anomalies and three died (Table II). 


Thirteen. patients whose initial TIUV's were abnor- 
mally low were scanned serially (Fig. 9). Ten patients 
exhibited rising TIUV’s; the other three either dem- 
onstrated stable or dropping values. Three patients 
whose TIUV's were originally in the abnormal zone 
were placed on bed rest in the lateral recumbent posi- 
tion, after which there was a shift into the normal zone. 
All three of these babies were above the tenth percen- 
tile ai birth, suggesting a salutary response to the bed 
rest. | 
There were also two patients with extremely low 
TILV's who were delivered of fetuses that were 
anomalous. One infant had renal agenesis and an om- 
phalocele, anomalies which can be diagnosed ultrason- 
ically. The other baby had Down's syndrome. In each 
case, the TIUV was more than 2 S.D.'s below the mean. 


Comment 


_ The results of this study indicate that TIUV is an 
accurate predictor of IUGR. With this relatively simple 
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determination and a simultaneous BPD for dating, it 
was possible to diagnose 75 per cent of the cases of 
IUGR with a single examination (21.of 28 cases). 

If the TIUV fell within the gray zone, there was a 32 
per cent chance (seven of 22 cases) that the fetus was 
growth retarded. All of these infants were symmetri- 
cally growth retarded, however, and the BPD's were 
smaller than expected for their gestational ages. If the 
true gestational age had been known, the TIUV's 
would all have been in the abnormal zone. 

Dating from the last menstrual period is frequently 
inaccurate and the clinician will often be unsure of the 
actual duration of the pregnancy. If the dates and BPD 
correlate, then there is no problem in accurately asses- 
sing gestational age. If, on the other hand, at the time 
of the initial ultrasound examination the dates exceed 
the BPD by more than 2 weeks, then either the dates 
are incorrect or the baby has undergone symmetrical 
curtailment of growth. In either case the TIUV may 
not be in the abnormal zone if BPD is used tor dating. 
If the dates can be clinically validated and used as the 
indicator of gestational age instead of the BPD, then 
the TIUV's should fall into the abnormal zone in all 
cases of IUGR. If the dates are in error and the fetus is 
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.not growth retarded, appropriate growth of roth 


TIUV and BPD will be demonstrated by repeat ul- 
trasound examination in 3 weeks. In the interim, it is 
best to consider the patient to have IUGR and to follow 
the fetus with the appropriate biochemical and 
biophysical analyses. 

Thus far, we have found the measurement of TIUV 
to be extremely useful in screening the patient at risk 
for IUGR. Ina large proportion of cases, the diagnosis 
can be made definitively with a single examination. Pa- 
tients who fall within the gray zone are identified as a 
high-risk group which can be closely followed. Once 
the diagnosis of IUGR is made, further evaluation in- 
cludes circumferential measurements of head and ab- 
domen, ultrasonic examination of kidneys, spine, and 
bladder, oxytocin challenge tests, and hormonal sur 
veillance of the pregnancy by human placental lacto- 
gen and estriol determinations. These studies will often 
provide information concerning the cause and severity 
of the compromise. 


We wish to thank Ms. Margaret Erdmann for her 
assistance in the preparation of the statistical analyses. 
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Maternal betamethasone and fetal growth and 


Betamethasone was administered to pregnant rhesus monkevs of 134 to 150 days 


gestation. At operative delivery, umbilical venous plasma cortisol concentrations were 
significantly lower in the ireated group than in the control group, indicating that the 
agent crossed the placenta. In. the treated group, accelerated. differentiction was present in 
several fetal organs including lung, liver, kidney, and adrenal gland. Brain histologic 
changes suggestive of neuronal injury were found in some instances. There were no 
differences in the weights of these fetal organs except for liver. It was narkedly increased 
in steroid-treated fetuses and this was accompanied by a fourfold rise in total hepatic 
glycogen content. These observations suggest that in the subhuman fetal primate, the 
differentiation of fetal organs in addition to lung is enhanced by short-term corticosteroid 
treatment while growth is not affected. (AM. J. OBSTET. GYNECOL. 127: 261, 1977.) 


RECENT STUDIES have convincingly demonstrated 
that fetal pulmonary development in several species 
(sheep, rats, rabbits, and monkeys) is accelerated by the 
administration of corticosteroids.’ ? Liggins and 
Howie? found that administration of the synthetic 
glucocorticoid, betamethasone, to pregnant women 
early in the third trimester was associated with a lower 
incidence of the respiratory distress syndrome (RDS) at 
birth. Abnormalities of organ growth and neurologic 
development have been reported after prenatal 
steroid administration to rabbits and rats.! However, 
the relevance of these findings to primates, particularly 
human beings, is uncertain in view of the short gesta- 
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tions of these lower animal species, their different pat- 
terns of pre- and postnatal development compared to 
those of human beings, and the pharmacologic doses 
of steroids used in those studies. The question of simi- 
lar side effects on fetal and neonatal growth and de- 
velopment is a potential deterrent to the use of 
glucocorticoid prophylaxis in human beings. We have 
examinec this by administering betamethasone in 
doses and schedules approximating those of Liggins 
and Howie? to pregnant rhesus monkeys in the third 
trimester and examining fetal organ weights, histology, 
and various biochemical indices of development. 


Methods 


Fourteen normal pregnant rhesus monkeys (Macaca 
mulatta) with accurately timed gestations (+1 day) from 
the NIH primate colony (term = 164 + 3 days) were 
utilized. Eight monkeys, the steroid-treated group, 
each received an intramuscular injection of 0.5 ml. of 
Celestone (1.5 mg. betamethasone sodium phosphate 
and 1.5 mg. of betamethasone acetate) 48 and 24 hours 
prior to operative delivery at 134 to 150 days' gestation 
(82 to 91 per cent of term). Six control animals, 
matched for gestational age, each received intramuscu- 
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Table I. Corticosteroid treatment during rhesus 
pregnancy: Comparison of treated and control 
groups* 







Betamethasone 
administration 


(N = 6) 






Control 


— 
Hx 
© 
i+ 

= 
io) 
— 
Qo 
Co 
I+ 


5.0 


Gestational age 
(days) | 
Maternal weight 6.93 € 1.56 7.45 + 0.93 

(Kg.) 
Placental weight 138 +27 
(Gm.) i 
Fetal weight (Gm.). 372 + 86. 364 +79 


123 + 24 


Fetal plasma 23.0 +14 10.3 + ‘5.57 
Cortisol (ug/dl.) l l 

Liver glycogen 230 g5 
(mg./Gm. 


wet weight) 


66.0 + 29% ' 


*Mean + S.D. 
tp « 0.05. 
tp < 0.001. 


Table II. Corticosteroid treatment during rhesus 
pregnancy: Comparison of fetal organ weights* 







^. Betamethasone 
administration 





Control 


Brain weight 


(Gm) 492 +63 44.5 +7.2 

(%)t 13.5 1.4 12.5 + 2.0 
Lung weight ; 

(Gm.) 7.40 2.1 DAI. 215 

(%) 1.98 + 0.27 2.00 + 0.27 
Liver weight 

(Gm.) 10.7 +2.9 1G.) 25.52 

(%) 2.88 +032 - 4.94 + 0.68§ 
Adrenal weight 

(Gm.) 0.25 +0.06 : 0.25. + 0.11 

(96). 0.066 + 0.014 0.069 + 0.029 
‘Kidney weight E 

(Gm.) 2.00 20.27 2.05 + 0.35 

(90) 0.62 x 0.11 0.59 = 0.14 

*Mean + S.D. 

TPer cent of total body weight. 

ip « 0.02. 


8p « 0.001. 


lar injections of 0.5 ml. of saline at the same times. At 
delivery by hysterotomy under N;O-O;-halothane 
anesthesia, the fetuses were bled and then killed by 
injecting 120 mg. of pentobarbital. The fetuses and 
their excised lungs, liver, brain, kidneys, and adrenal 
glands were weighed on a Mettler balance accurate to 1 
mg. Histologic sections were prepared from portions 
of fetal tissues placed in buffered formalin. These were 
stained with hematoxylin-eosin and were coded before 
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A 
examination by a microscopist, who was unaware d. 
identity of the animals relative to steroid treatment. 
The remaining tissues were frozen for chemical 
analyses. Fetal plasma cortisol concentrations were de- 
termined by radioimmunoassay, and hepatic glycogen 
concentrations by the anthrone method. 


Results 


lable I provides the mean gestational ages, mater- 
nal, placental, and fetal weights and the fetal plasma 
cortisol concentrations for the six control and eight 
treated pregnancies. There were no significant differ- 
ences in maternal, placental, and fetal weights. The 
mean cortisol concentration of umbilical venous 
plasma was significantly (p « 0.05) lower in the treated 
group than in the control subjects. Mean fetal organ 
weights expressed in absolute terms and as percentages 
of total body weight are listed in Table II. Comparison 
of brain, lung, kidney, and adrenal weights in the two 
groups revealed no differences. In contrast, the mean 
liver weight of the treated fetuses wassignificantly great- 
er (p < 0.02) than that of the control group. When 
the individual organ weights were expressed as per 
cent of fetal body weight, the hepatic mass in 
the treated group remained significantly increased 
(p « 0.001)., 

Fetal hepatic glycogen concentration (mg. per gram 
of wet weight) was markedly higher at each gestatior.al 
age among the treated animals compared to control 
fetuses. When all gestational ages were combined, the 
mean hepatic glycogen concentration in the treated 
group was significantly greater (p « 0.001) than that of 
the controls (Table I). Total liver glycogen content 
[liver wet weight) x (glycogen concentration)] was 
also significantly higher (p « 0.001) in the treated 
group (1,219 + 644 vs. 296 + 158 mg.; mean + S.D.). 

Several differences between the two groups were 
found on microscopic examination of the histolog:c 
sections. All treated fetuses showed advanced renal di-- 
ferentiation with more narrow nephrogenic zones. In 
lungs from fetuses of <140 days’ gestation, more nar- 
row septa and closer capillary-alveolar relationships 
were found in treated pregnancies than controls. 
Beyond that gestational age, there were no clear dif- 
ferences in lung tissue between the two groups. The 
treated fetuses also showed enlargement and vacuola- 
tion of hepatic cells and adrenocortical cells compared 
to age-matched controls. On PAS staining, liver glyco- 
gen was prominent in the betamethasone group. Cere- 
bral tissue from three of the eight steroid-treated 
fetuses (delivered at 135, 140, and 142 days) had 
shrunken and densely stained nerve cell bodies witk 
evidence of gliosis. Brain morphology was otherwise 
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. anesthesia and surgery makes’ It impossible. to: view 
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normal. None of the’ changes i in nerve cell bodies was. 
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noted i in the cerebrum of control i in 


n je z i 
ae E j . ` maed 


Comment. . 


Administraüon. of betamethasone to the pregnant 
rhesus monkey during the final 20 per cent of gestation 
resulted i in significantly lower. plasma cortisol concen- 
“trations in the fetus. Although the variable stress: of 
'.these as basal: cortisol levels; both the control and 
treated groups were subjected to the same procedures. | 
. It can therefore be posited that the betamethasone 
administered to the mother 48 and 24 hours prior to 
delivery crossed the placenta, suppressed the fetal ad- 
renal gland, and led to lower levels of endogenous fetal 
cortisol. This is in agreement with the recent findings.. 


| 


nancy. ` m ' 


Total body: weight, eeni — and the "t 


of brain, lung, kidney, and adrenal gland: were normal ° 


in treated fetuses: The finding of normal lung weight 


mass after in utero steroid administration in shorter 


gestational species." 
Fetal liver weight 1 was “significantly increased after 


expasure to betamethasone. Associated with this: wasa” 
PES whether the. net result of all these. changes i 1S beneficial 


fourfold elevation in liver glycogen content. The 
specific mechanism for the i increase in glycogen’ stores: 


. 1s not Ow Hypotheses include: (1) glucocorticoids. 


‘ 

` 
T ` 
i Y 
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Load maternal arid fetal. ‘glucose levels providing 
“increased glycogenic substrate to the fetus and (2) ma- 
^térnally administered. betamethasone promoted in- 
" creased glycogen ‘production by enhancing: total glyco- 
"geh synthetase activity in the fetal liver. > © 


3 The administration of betamethasone to the preg-.. . 


(of: Ballard, crab. and Ballard" in human preg- ; 


“contrasts with observations’ of decreased’ fetal lung - 


"nant ‘monkey was -also associated with „histologic 
changes i in fetal, brain, lung, liver, kidney, and adrenal 


, Bland. Most of these changes- are. Consistent with: ‘accel- 
. érated differentiation of the developing tissues. Brain 


. histologic changes suggesting neuronal injury are of 
concern, but: ‘were not.present consistently. Further 
„comment on this observation will require a systematic 
. examination. of congruent tissue sections, using mor- 
phometry as well as further analysis of tissue composi- 


+ tion (e.g., DNA, RNA, protein). 


‘Some of the changes observed in this study indicat- 


X ing advanced: organ differentiation in steroid-treated 
. monkey fetuses have been: looked. for and found in 
_ other“ species.” ° For instance, histologic evidence of 


, accelerated lung development has been observed in 


fetal lambs and rabbits’ % 4; fetal rats show increased 3 


X pulmonary" phospholipid metabolism’. and: elevated 
> hepatic glycogen levels.” *'Thus;it appears 'that there is 
^a consistency in effects of corticosteroids on the mat- 
‘uration of fetal organs. ‘It remains to be determined 


"to the human’ fetus: and. infant. 
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In vitro metabolism of prednisolone, dexamethasone, 


betamethasone, and cortisol by the human placenta 
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Many of the factors influencing the pharmacologic action of corticosteroids on the 

maternal-placental-felal unit remain obscure. To clarify the effect of the placenta on 

corticoid transfer, tritiated. steroids were incubated in saline for 2 hours with minces of 

midgestational ov term placental tissue. The media were extracted and chromatographed 

on Sephadex-LH-20. Large peaks corresponding to the inactive 11-keto metabolites were 
observed for cortisol (67 per cent) and prednisolone (51 per cent) while conversion of " 
dexamethasone (1.8 per cent) and betamethasone (7.1 per cent) was low or negligible. 


(AM. J. OBSTET. GYNECOL. 127: 264, 1977.) 


ANTEPARTUM administration of synthetic cortico- 


steroids via the maternal circulation has been shown to 


decrease significantly the incidence of the respiratory 


distress syndrome (RDS) in premature ‘infants. Both 
betamethasonej and prednisolonet have proved effec- 
tive." * Dexamethasone$ has been shown to produce 
significant increases in the amniotic fluid lecithin- 
sphingomyelin ratios of pregnant patients and has im- 
proved fetal survival as early as the twenty-eighth week 
of gestation.* ? Physiologic justification for this empiri- 
cal therapy was provided by the demonstration at de- 
livery of lower cortisol and cortisone levels in prema- 
ture infants who went on to develop RDS than in 
those unaffected.” * In addition, synthetic steroids are 
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TBetamethasone = Ga fluoro-11B,17a, 2 1-trihydroxy- 

16B methylpregn-1,4-diene-3,20-dione. 

iPrednisolone = 118,170,21-trihydroxypregn- 

1 ,4-diene-3,20-dione. | 
` SDexamethasone = 9 fluoro-11B,17 0,2 1-trihydroxy- 

16a methylpregn-1,4-diene-3,20-dione. 
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frequently prescribed during pregnancy for various 
medical and dermatologic problems. 

At present there is no comprehensive rationale for 
the choice of one of.these corticosteroids in preference 
to another when treating the pregnant patient. The 
simultaneous maintenance of fetal and maternal vell 
being during corticoid therapy demands a considera- 
tion of subtle differences in the available drugs. At least 
four pharmacologic aspects must be evaluated when 


‘either oral or parenteral administration is considered: 


(1) maternal and fetal plasma bioavailability, (2) placen- 
tal metabolism, (3) relative efficacy for the desired 
physiologic effect, and (4) side effects. The present 
study was designed to consider the question of the pla- 
cental metabolism of three commonly used synthetic 
steroids. It has been published in abstract form.’ 

High 118-dehydrogenase activity in the human 
placenta has been recognized since the early 1960’s.* ? 
However, only recently has the nearly complete con- 
version (85 per cent) of cortisol to its biologically inac- 
tive ‘derivative, cortisone, by the midgestational 
placenta been demonstrated in vivo.'® Similarly, pred- 
nisolone appears to undergo transformation to rela- 
tively inactive prednisone* when crossing the term 
placenta in vivo." Nothing specific is known about the 
action of the human placenta on dexamethasone or 
betamethasone at present. It has been suggested that 
dexamethasone might cross the placenta at least in part 
unaltered, but the evidence for this is only indi- 
rect. : 


*Prednisone = 170,2 1-dihydroxypregn-1,4-diene-3,11- 


20-trione. 


Volume 127 
Number 3 


^ Materials and methods 


Midgestational placentas, 14 to 17 weeks’ gestation, 
were obtained at hysterotomies performed for-mater- 
nal indications. Others were obtained at term vaginal 
deliveries. 

Betamethasone-1,2,4(N)-H, S.A. 45 Ci/mM., was 

obtained from the Amersham-Searle Co., Toronto. 
Dexamethasone-1,2,4-H(N), 21 Ci/mM., prednis- 
olone-6,7-2H(N), 45 Ci/mM. and -cortisol-1,2,4- 
*H(N), 50 Ci/mM., were obtained from the New 
England Nuclear Corporation, Boston, Massachusetts. 
All were diluted on arrival with redistilled ethanol to 
a concentration of 10 mCi/ml. Purity was verified 
by column chromatography to be better than 95 per 
cent. !’ 
e Radioactivity was quantitated with a Phillips liquid 
scintillation counter, with a maximum efficiency for 
tritium of 60 per cent. Scintillator was made up by 
adding 28 grams of diphenyloxazole (PPO) per gallon 
of toluene. To facilitate solution, 2 drops of 4 per cent 
SnCl; in 0.1 N HCl were added to 10 ml. of scintillator 
in each counting vial. .- 

One gram samples of each placenta were minced and 
incubated in 5 ml. 0.9 per cent saline containing 0.2 
uCi of one of each of the four tritiated steroids for.2 
hours at 37° C. Control samples consisted of steroid 
incubated in the absence of tissue and/or placenta 
samples boiled for 5 minutes prior to incubation. After 
incubation the tissues were separated from the 
medium and both were frozen until analyzed. 

After thawing, the tissues were homogenized and 
along with the media were extracted with ethyl acetate 
5 volume x 2. After drying under air, one half of each 
extract was redissolved in methylene dichloride: 
methanol 98:2 end eluted with thé same solvent 
through a column (39 by 0.9 cm.) of Sephadex LH-20 
as described previously.'? This system clearly separates 
corusol, cortisone, dexaniethasone, betamethasone, 
prednisolone, and prednisone from other naturally oc- 
curring steroids (Fig. 1). Sixty, 2 ml. fractions of eluate 
were collected, evaporated to dryness, and counted for 
| minute. An average of 70 per cent of the total 
radioactivity added was recovered from both control 
and test samples. Because both medium and tissue gave 
similar results and since the medium contained the 

major portion of the recovered radioactivity, in later 
studies only the medium was analyzed. Conversion 
(per cent) was calculated as: 


CP Moproduet 
CPM product + substrate 


x 100. 


For all the steroids studied, the eluant after 38 ml. 
contained only two major peaks. The first, eluted be- 
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Fig. 1. Elution patterns of steroids chromatographed with 
Sephadex LH-20 columns. Arrows indicate the positions of 
metabolites. Unbroken lines show the patterns obtained for 
the contro.s; broken lines show those for the placentas. No 
significant metabolite was found for dexamethasone. 
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Table I. Metabolic conversion 






















Betameth- 
asone 


Dexameth- 
asone 


Prednis- 
olone 


(%) 


Gestational 


age 
(wk.) 






Cortisal 


(%) 





10-20 742 67,2 2.0 9.6 
62.2 42.0 0.2 13.5 
36-40 -' 57] 60.0 0 — 5.5 
53.9 39.0 0 9.7 
80.2 65.9 8.8 11.3 
77.1 41.0 0 0 
Mean 67.4 51.4 1.8 7.1 
S.E.M. +4.5 +6.1 xl +91 


tween 38 and 56 ml., occurred às a result of placental 
conversion while the second, eluted at 56 to 118 ml., 
was the unaltered steroid. In addition, there were smal- 
ler peaks which occurred before 40 ml. and were pres- 
ent in the controls as well. These were presumably 
breakdown products resulting from incubation in 
saline since they were not present in similarly prepared 
chromatograms of the same steroids taken directly 
from ethanol These peaks were largest for pred- 
nisolone and smallest for cortisol and varied with the 
batch of saline (sterile *physiologic" for intravenous 
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use) employed. They were larger in the controls than 
in the presence’ of tissue. Boiling decreased or elimi- 


| nated dehydrogenase activity. 


Results 


Values for the media are given in Table I: It is appar- 


ent that in vitro both cortisol (67.4 per cent) and. pred- - 


nisolone (51.4 per cent) are converted in significant 


amounts to their respective inactive 11-keto derivatives 
by the human placenta. This occurred both at midges- 


tation and at term. Neither dexamethasone (1.8 per 
cent) nor betamethasone (7.1 per cent) was metab- 
olized to any great extent in any of the incuba- 
tions..An analysis of variance showed that the presence 
of the Al configuration decreased the conversion sig- 
nificantly (P < 0.01) while the substitution of 9aAuoro 
and 16-methyl groups had a much greater effect 
(P< 0. M 


, Comment 


Placental conversion of cortisol to cortisone has been 


‘shown: by several authors. In’ 1960, Osinski? showed as 


much as 66 per cent conversion of cortisol to cortisone 
in placental homogenates in the presence of TPN. 
In 1961 Sybulski and Venning? incubated minced 


placenta in oxygenated Krebs-Ringer bicarbonate solu- 


tion with added glucose and showed about 15 per cent 
conversion of added cortisol to cortisone. These obser- 
vations tended to be ignored after Migeon, Bertrand, 
and Gemzell' demonstrated an apparently free pas- 
sage of maternal cortisol into, fetal blood in vivo in 
1961. Recently, repetition of in vivo studies at midges- 
tation in our own laboratory" led to the different con- 
clusion that about 85 per cent of’maternal cortisol is 


. converted to cortisone before reaching the fetal circu- 


lation. ‘The in vitro studies described here for cortisol 
are in.close agreement with our in vivo data. Possibly 
the apparently lesser conversión showed by Sybulski 
and Venning? was due to the very large amounts of 
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cortisol added (1,800 to 3,600 ng. per "m d 
were greatly in excess of physiologic levels. 
The conversion of prednisolone to prednisone is 


J , " . « x » 
consistent with the in vivo observations of Beitins and 


associates who showed that when prednisolone was 
infused into the mother, the cord level of prednisolone 
was low and about.equal to that of prednisone. 

In the present study the agreement of cortisol and 
prednisolone conversion with in vivo studies suggest 
that the results for betamethasone and dexamethasone. 
are valid tor the in vivo situation. 

. While the results of this study help to clarify one 
aspect of the pharmacologic action of corticosteroids in 
the maternal-fetal unit other influences remain 
obscure. On the basis of these data, it may be possible - 
to reduce the steroid dosages presently used and also to 


treat the mother or the fetus with greater specificity. 


This is essential since corticoids are rarely indicated for 
both. Unfortunately, studies of maternal and fetal 


' steroid plasma bioavailability are: incomplete. It has 


been established that, in general, synthetic steroids are 
cleared more rapidly from the blood than is cortisol, 
with prednisolone being cleared faster than dexa- 
methasone or betamethasone.? However, it is un- 
clear. whether these synthetic compounds are actuzlly 
available to the tissues or whether they disappear to 
peripher al adipose stores and remain inactiv ated there 
until they are eliminated." 

Increasing the difficulty, especially in the antepar- 


. tum treatment of RDS, is the scanty information bear- 


ing on the relative efficacy of these various steroids in 
producing the desired physiologic response and their 
metabolism by the fetus itself. Until more information 
becomes available in these areas, any attempts at ra- 
tional steroid therapy for pr penan; patients can be only 
par tially successful. ` 
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Fetal pancreatic glucagon responses in glucose-intolerant 
nonhuman primate pregnancy 
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Rhesus monkey pancreatic alpha-cell function in streptozotocin-induced glucose-intolerant 

pregnancy is similar to that in normal primate pregnancy. Specifically, basal maternal 

and fetal plasma glucagon levels equate, and the fetal alpha cell does not respond to the ` . 
glucagonogenic stimulus of either intravenous alanine or insulin-induced hypoglycemia. 

This contrasts unth the accelerated maturation of the fetal beta cell in glucose-intolerant 

pregnancy, and does not support the concept of functional coupling of the pancreatic islet 

by a common glucose-based process. Fetal plasma glucagon levels do increase after 

L-dopa injection to the fetus. These data indicate that alpha cell unresponsiveness is a 

function of the glucagon-releasing mechanism rather than inadequate hormonal synthesis. 


(AM. J. OBSTET. GYNECOL. 127: 268, 1977.) 


WE HAVE previously examined fetal pancreatic 


alpha-cell responsivity in normal monkey pregnancy 
and found that induced fetal hypoglycemia, hy- 
perglycemia, and hyperalaninemia were not. as- 
sociated with changes in fetal plasma glucagon levels.’ 
In other studies, we also demonstrated that near term 
normal monkey fetal pancreatic beta cells were unre- 
sponsive to acute hyperglycemia.’ In contrast, the 
normal fetal beta cell did respond to insulinogenic 
stimuli that do not depend upon the presence of a fully 
developed glucoreceptor mechanism." ^ Further, 
glucose administered to fetuses from streptozotocin 
(STZ)-induced maternal glucose-intolerant pregnan- 
cles was associated with acute increments in fetal 
plasma insulin concentrations? These contrasting ob- 
servations established that abnormal maternal-fetal 
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hyperglycemia accelerated the time of appearance oi. 
glucose recognition site(s) on the primate fetal beta cell. 

The current experiments were undertaken to ex- 
amine the possibility of acceleration of " alpha-cell 
function in STZ glucose-intolerant pregnancies. The 
response of fetal plasma glucagon levels in the normal 
fetus when an appropriate secretagogue, L-dopa, was 
administered were also examined. 


Methods 


Monkeys (Macaca mulatta) with accurately known 


. gestational periods (+1 day) were obtained from the 


268 


primate colony of the National Institutes of Health. 
Glucose intolerance was induced by the use of strep- 
tozotocin (gift of UpJohn Company, Dr. Dulin, Lot No. 
10518-GGS-37), 48 mg. per kilogram of body weight 
intravenously between 50 to 75 days’ gestation.” In- 
travenous 7lucose tolerance tests were performed at 64 
to 90 days' gestation to determine the extent of the 
induced maternal glucose intolerance. 

The animals were housed individually. Water was 
freely available; food consisted of Purina monkey chow 
and daily fruit. Supplemental daily feedings were pre- 
sented to the STZ animals to maintain weight gain dur- 
ing gestation. l 

Fetal experiments were performed between 141 and 
152 days’ gestation; this is 86 to 93 per cent of term 
(term = 164 days + 3 days). The operative experimen- 
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Normal pregnancy: 
Mother 6 59 +11 
Fetus 6 ; 73-1 
STZ pregnancy: 
Mother 8 7l 3 
Fetus 8 53+ 5 


tal design had been detailed previously.’ Briefly, se- 
quential maternal and fetal blood samples were 
obtained at hysterotomy under nitrous oxide-oxy- 
gen-halothane anesthesia. Maternal blood was sampled 
from the inferior vena cava and fetal blood from an 
interplacental vessel via a silicone rubber t-tube can- 
nula. Fetal and maternal blood pH, Pos and Pco; as 
well as vital signs were monitored throughout the ex- 
periment; they remained within normal limits. 

STZ animals. Sustained fetal and maternal hypo- 
glycemia was obtained by infusion of increasing con- 
centrations of insulin into maternal upper arm veins 
(N —5). Glucagon-free insulin (courtesy of M. A. Root, 
Lily Research Laboratories) was diluted in saline and 
infused over 30 minutes at increasing concentrations, 
0.3 u per minute for 10 minutes, 0.6 u per minute for 
1) minutes, and 0.€ u per minute for 10 minutes. 
Thirty minutes following the termination of the insulin 
infusion, 0.75 Gm. per kilogram body weight of dex- 
trose was infused into the maternal circulation, and 
the study was continued for an additional 30 minutes. 
Blood samples were obtained simultaneously from the 
maternal and fetal circulations before and every 15 
minutes for 90 minutes following the initiation of the 
insulin infusion. This protocol was selected from a pre- 
vious study? ? in which we demonstrated that it was an 
efficient method of obtaining sequential hypoglycemia 
and hyperglycemia in both the maternal and fetal cir- 
culations. - 

In three separate experiments, L-alanine (Sigma 


Chemical: Co.) was dissolved in normal saline and in- . 


fused (75 mg. per 1.5 ml. over 3 minutes) directly into 
the fetal circulation. Blood samples were obtained 
simultaneously from the maternal and fetal circula- 
tions prior to and every 15 minutes for 60 minutes 
following the alanine infusions. ` 

Normal animals. L-Dopa, 10 mg. per 1 ml. of normal 
saline, was injected into the circulation of three fetuses 
of normal pregnancies. Blood was obtained simultane- 
ously from: the maternal and fetal circulations, prior to 
and 5, 15, 30, and 45 minutes following the L-dopa 
injection. | 


Table I. Fasting plasma concentrations in the Macaca mulatta 


Glucagon (pg. ml.) 
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Glucose (mg. %) 





23-88 40+6 32-48 
37-116 32453 27-35 
45-126 60 + 2 53-75 
23-70 48 +2 40-53 


Blood samples of 1 ml. each, collected in heparinized 
syringes, were immediately transferred to tubes con- 
taining ethylene diamine tetra-acetate (EDTA) and 500 
KI.U. per milliliter of Trasylol (FBA Pharmaceuticals). 
After cold centrifugation, a plasma aliquot was im- 
mediately analyzed for glucose content (Beckman Glu- 
cose analyzer), and the remainder was stored at —20° 
C. for the determination of glucagon, insulin, and 
growth hormone levels by immunoassay. The sensitiv- 
ity and specificity of the assay system in simian plasma 
was previously recorded." ? 


Results 


Baseline. Eight animals with STZ-induced glucose 
intolerance were examined. The mean plasma glucose 
disappearance half-times during intravenous glucose 
tolerance tests performed 12 to 25 days following 
the streptozotocin administration were significantly 
prolonged compared to those of normal controls 
(18.2 = 0.6 minutes vs. 12.6 = 0.8 minutes, p < 0.001). 
Moreover, the other stigmas of STZ pregnancy, includ- 
ing increased fetal weights and placental weights, and 
amniotic fluid volumes exceeding the normal range 
were also observed in these pregnancies. 

Table I compares baseline maternal and fetal plasma 
glucagon and glucose concentrations in the late third 
trimester of the eight STZ pregnancies with six normal 
pregnancies examined concurrently. Although the 
mean STZ maternal and fetal plasma glucagon levels 
were higher and lower, respectively, than in plasma 
from normal pregnancies, the differences did not 
reach statistical significance. In normal gestation, fetal 
plasma glucagon was greater than the simultaneous 
maternal plasma glucagon concentrations in four of: 
the six animals. The mean fetal/maternal ratio in nor- 


mal pregnancy 0.93 (range 0.62 to 1.20) was no dif- 


ferent from the mean fetal/maternal ratio of 0.81 
(range 0.52 to 1.13) in the STZ gestations. Both the 
mean maternal and fetal plasma glucose concentra- 
tions in the glucose intolerant pregnancies were sig- 
nificantly greater than the respective values from nor- 
mal pregnancy (p < 0.001). 
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Fig. 1. Normal pregnancy. Near term fetal plasma glucagon 
responses to the intravascular injection of L- dopa (N = 3, 
mean and range.) 


Glucagon responses to L-dopa injections, normal. 
L-Dopa, 17.0 to 18.6 mg. per kilogram of body weight, 
was injected intravascularly to the fetus in three normal 
gestations between 148 to 153 days of term, and se- 
quential blood samples were obtained for 45 minutes. 
Fig. 1 depicts the mean and the range of fetal plasma 
glucagon levels in association with the L-dopa injec- 
tions. Fetal plasma glucagon concentrations were ele- 
vated at 5 minutes after the injection, reached mean 
peak levels of 132 per cent from baseline at 15 minutes, 
and declined to or below basal levels by 45 minutes. 
Maternal plasma glucagon levels did not change dur- 
ing the experimental period, nor did maternal and 
fetal plasma insulin or fetal preme gro) hormone 
levels. 

Induced hypoglycemia/hyperglycemia, STZ. The 
mean maternal and fetal plasma glucagon and glucose 
responses to induced maternal/fetal hypoglycemia are 
depicted in Fig. 2. A significant and sustained hypo- 
glycemic stimulus was achieved in both maternal (nadir 
mean = 18 mg. per 100 ml) and fetal (nadir 
mean - 13 mg. per 100 ml.) blood pools. In response 
to maternal hypoglycemia, the mean maternal plasma 
glucagon rose to reach a value 280 per cent above 
baseline (range = 156 to 400 per cent). By contrast, the 
mean concentrations of plasma glucagon arid growth 
hormone in the fetus were not significantly altered by 
the induced fetal hypoglycemia. Glucose (0.75 Gm. per 
kilogram of body weight) was injected intravenously to 
the mother at 60 minutes. This resulted in an 11- and 
10-fold ‘increase, respectively, in maternal and fetal 
blood glucose levels within 15 minutes after injection. 
Plasma glucagon levels in the fetus remained un- 
changed, whereas the mean maternal glucagon con- 
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Fig. 2. Streptozotocin pregnancy. Near term fetal and mater- 
nal plasma glucose and glucagon responses to the intravenous 
infusion of insulin to the mother. The mother also received ar: 
intravenous glucose injection at 1 hour. (N = 5, mean and 
standard error.) 
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Fig. 3. Streptozotocin pregnancy. Near term fetal and mater- 
nal plasma glucose and glucagon responses to the intravascu- 
lar infusion of alanine to the fetus. (N = 3, mean and stan- 
dard error.) 
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‘value tò, levels:at -90: minutes. that' were, significent, r v glücagorógenic stimulus, alanine, a substrate which. 
lower than the initial Baseline determinations (87 = ¿has-been demonstrated : previously to elicit a rise in, 
pg. per ‘milliliter vs. 50 + dl. “PS: ‘per. miler a Jevels i in the normal monkey neonate but not . 
p« O0. 001). - i a E | the: normal ` ‘morikey fetus. ' That, an immutáble con- 
During ‘ieee experiments, fetal plastna gv *sstralfit exists for fetal glucagon secretion: ‘was excluded 
_ hormone levels: remained stable or did riot change i in a: „in the: t-dopa experiments. This secretagogue adminis- 
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Alanine infusion to the STZ fetus. L-Alanine, 75mg.,... > larly challengéd.® J— | 
was infused into three fetuses over 3 minutes andse- , We have previously reed that the cheba pre-. 
, quential. blood samples were obtained for L ‘hour as ; : "sence of fetal hyperglycemia accelerates the maturation 
depicted i in Fig. 3. There were no significant changes | in 2 of glucose recognition site(s) on the fetal pancreatic 
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, cose, or fetal levels of growth hormone. B drm E and alpha « cells are both structurally’ and functionally. . 
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shares in the. accelerated: maturation of the metabolic > ' tion thaí the disease diabetes ‘mellitus and the drug- 
processes necessary for pancreatic glucose recogni ` , Induced“ glucose-intolerant state secondary to strep- 
tion in the'fetal-beta’cell., ` ! a ys ko are not synonymous pathologic:states. 
The functional unresponsiveness of the STZ. fe~ : I ECT: boe s aan 
| REFERENCES | | 5 5 2*4, Chez; R'A., Mintz, D. Haand Hutchinson, D. L.: Effect. 
I. Chez, R. A. Mintz, D. H. , Epstein, M. F., et al:  Glacagon of, theophylline on . glucagon and 'glucose-mediated 
; metabolism in nonhuman primate : pregnancy; "AM. J uU plasma insulin responses in subhuman primate ius and 
' “OBSTET: GYNECOL. 120: 690, 1974. "s - «+, - necnate,' Metabolism 20: 805, 1971... ) 
2. Mintz, D. H. ; Chez, R. A., and Horger, E.-O., LIL: Fetal ^. . 5. Mintz, D. H., Chez, R. Å., and Hutchison. D. L: 
insulin and growth hormone, metabolism ir thé subhü- -~ < l Subhuman primate , pregnancy complicated by e 
. , man primate, J. Clin. Invest. 48: 176, 19609; ~ 4 xr 5 ‘tozotocin-induced | diabetes: mellitus; J. Clin. Invest 51: 
3. Chez, R. A, Mintz, D. H., Horger, E. O., III, et al: Fac... -: 837,1972. | 
' tors affecting the response to insulin in the normal subi: ' ` 6. ‘George, D.T., and Rayfield; E. ji i-dopa: induced plasma 


human: pregnant primate, J Clin, Invest. 49: 151%, 1970... ,  Sluragon réléase; J: ‘Clin. Egaga, 39: oT 1974, 


HE ' . 
. 
‘ e- 
i ARS DE PAN o . A 1’ 
- 
‘ ^ à r . 


^ LI 
^ 


ib en 


272 Epstein et al. | P [ox o 0 February 1; 1977 
Am. J. Obstet. Gynecol. 


7. Orci, L., Unger, R. H., and Renold, E. A.: Structural release of glucagon from isolated Guinea pig islets a 
coupling: between pancreatic islet cells, Experimentia 29: Langerhans incubated in vitro, Biochem. Biophys. Acta 
1015, 1973. 215: 310, 1070. 

8. Ashcroft, S. J., Hedescov, C. V., and Randle, P. J.:. Glu- 10. Matschinsky, F. M., Pagliara, A. S., Hover, B. A., et al.: 
cose metabolism in mouse pancreatic islets, Biochem. J. Differential effects of alpha-and beta-D-glucose on insu- 
118: 143, 1970. lin and glucagon secretion from the isolated perfused rat 


9. Edwards, J. C., and Taylor, K. W.: Fatty acids ind the pancreas, Diabetes 24: 369, 1975. 


Ld 


The Changing Seasons of Life: The Physician's Role 


The Continuing Medical Education Institute, "The Changing Seasons of Life: The 

. Physician’s Role," scheduled for the S.S. Rotterdam, April 23-30, 1977, is sponsored by: 
* . Sea and Shore Seminars, Washington, D. C.; The Charles R. Drew Postgraduate Medical 
School, The Office of Continuing Education; and The University of Cincinnati, College 

of Medicine, The Office of Continuing Medical Education. Medicai problems of interest 


to both specialists and generalists will be presented in a continuum, prenatal through 
geriatric years. This course is acceptable for 25 hours in Category I for the Physician’s 
Recognition Award, American Medical Association. Additional professional areas for 

` which accreditation will be available will be sent on request. Registration: $175.00 (after 
February 23, 1977, $200.00). For further information, contact: Sea and Shore Seminars, 
2100 19th St. N. W., No. 601, Washington, D. C. 20009, Att: N. Chamberlain. 





Effects of dexamethasone on maternal and 
fetal hemodynamic states and fetal oxygenation 


DANIEL I. EDELSTONE, M.D. 


EBERHARD MUELLER-HEUBACH, M.D. 


STEVE N. CARITIS, M.D. 
Pittsburgh, Pennsylvania 


~ 


- The effects of dexamethasone on maternal and fetal hemodynamic states and fetal 
oxygenation were determined in chronically instrumented unanesthetized pregnant ewes 
and fetal lambs. Intravenous injections of pharmacologic doses of dexamethasone to the 
mother failed to alter maternal blood pressure, heart rate, blood flow in the ulerine artery 
supplying the pregnant horn, or uterine vascular resistance. Direct administration of 
dexamethasone to the fetus had no effect on fetal blood pressure, heart rate, acid-base 
slate, or oxygenation. Furthermore, direct fetal administration of dexamethasone did not 
produce premature parturition. (AM. J. OBSTET. GYNECOL. 127: 273, 1977.) 


IN RECENT years administration of glucocorticoids to 
pregnant women has been employed in an attempt to 
decrease the incidence of and death from hyaline 
membrane disease of the neonate.” * Although many 
studies have been: directed at evaluating the endo- 


crine,? metabolic,’ or teratologic? consequences of 


glucocorticoid administration, none has focused on the 
hemodynamic effects of these drugs during pregnan- 
cy. Adrenal corticosteroids have important direct and 
indirect actions on periphera! blood vessels thereby 
influencing regional blood flew and vascular resis- 
tance." The purpose of this report is to evaluate the 
effects of the pure glucocorticoid dexamethasone on 
maternal and fetal hemodynamic states in the ovine 
pregnancy. 


Materials and methods 


Operative procedure. Ten pregnant ewes of mixed 
breed weighing between 49 and 60 kilograms and car- 
rying either singleton or twin pregnancies were 
studied. Gestational age was known to an accuracy of + 
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] day and ranged between 111 and 133 days (term 146 
days). Food and water were withheld for 48 hours 
prior tc surgery. With intramuscular ketamine (Keta- 
lar, Parke Davis) 8 mg. per kilogram and atropine 0.4 
mg. per kilogram as preoperative medication, the ewes 
were placed on their backs on the operating table and 
with lidocaine 1 per cent (Xylocaine, Astra Pharma- 
ceutical Products) for local analgesia, the left mater- 
nal carotid artery and jugular vein were each cannu-, 
lated with polyethylene catheters. Ketamine, 4 mg. 
per kilogram infused intravenously, or halothane 
(Fluothane, Ayerst Laboratories), administered by en- 
dotracheal tube, were utilized for intraoperative anes- 
thesia. The ewe's abdomen was shaved and aseptically 
prepared. In five ewes (three singleton and two twin 
gestaticns) a precalibrated nonocclusive zero elec- 
tromagnetic flowprobe (Statham Medical Division) was 
implanted around the main uterine artery supplying 
the pregnant horn. The uterine artery was exposed 
through an inguinal incision, and a 0.5 cm. portion of 
the artery was freed of surrounding tissue and fitted 
with the electromagnetic flowprobe. A solution of 
phentolamine (Regitine, Ciba Pharmaceutical Com- 
pany) 5 mg. per milliliter was applied topically to coun- 
teract the uterine artery vasospasm that generally oc- 
curred secondary to handling. The flowprobe was an- 
chored to the surrounding myometrium. The cables of 
the flowprobe were brought out subcutaneously to the 
ewe's flank and stored in a canvas pouch sutured to the 
skin. 

In the remaining five ewes (four singleton and one 
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Fig. 1. Mean + S.D. of mean maternal arterial blood pressure 
(MBP), maternal heart rate (MHR), blood flow in the uterine 
artery supplying the pregnant horn (QUAp), and regional 
uterine vascular resistance (UVRp) following the intravenous 


administration of dexamethasone (0.2. mg. per kilogram) to 


the mother. 


twin gestations) the fetus was instrumented. The 


uterus was, exposed through a midline vertical abdom- 


inal incision. A relatively avascular area of the preg- 
nant horn was sharply incised, and a purse-string su- 
ture was placed fixing the amniotic membrane to 
myometrium. The fetal head was delivered and the 
'purse-string suture tightened to prevent loss of amni- 
otic fluid. The right carotid artery, jugular vein, and 
trachea were cannulated with polyethylene catheters. 
Subcutaneous silver-silver chloride electrodes were 
placed in the precordial area for monitoring of the 
fetal electrocardiogram. An amniotic fluid catheter was 
sutured to the amniotic membrane and myometrium 
and the fetus was replaced within the uterus. Amniotic 


fluid loss during the procedure was estimated and re- ' 


placed with isotonic saline. All catheters and elec- 
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Fig. 2. Mean + S.D. of mean fetal arterial blood pressure 
(FBP) and fetal heart rate (FHR) following intravenous ac- 
ministration of dexamethasone (0.05 mg. per kilogram) to the 
fetus. 


trocardiogram leads were brought out through the fas- 
cial midline incision and then tunneled subcutaneouslv 
to the ewe's flank where they were stored in a.canvas 
pouch sutured to the skin. 

Postoperatively all 10 ewes were treated in a similar 
fashion. Each animal was allowed food and water ad 
libitum. Potassium penicillin G 2,000,000 units was 
administered intravenously during the operative pe- 
riod; 600,000 units of procaine penicillin and 1 Gm. 
of streptomycin were zdministered intramuscularly for 
the subsequent 2 days. Vascular catheters were flushed _ 


. every 2 days with heparin (1,000 units per mililiter) to 


ensure catheter patency. Catheters, electrocardio- 
graphic leads, and flowprobes remained functional un- 
ti] delivery in all preparations. The mean interval be- 
tween the surgical procedure and delivery was 20 days 
with a range of 9 to 35 days. Animals in which a flow- 
probe had been implanted were allowed a 4 day recov- 
ery period. In the experiments in which the fetus had 
been manipulated the animals were allowed 7 days for 
recovery from the surgical procedure. Studies were 
performed in the unanesthetized ewes which stood 
quietly in a rectangular open transport cage. 

Maternal studies. Seven studies were performed 
in five ewes to evaluate the effects of intravenous: 
dexamethasone on maternal arterial blood pressure, 
maternal heart rate, blood flow in the uterine artery 
supplying the pregnant horn (QUAp), and regional 
uterine vascular resistance (UVRp}. Maternal arterial 
blood pressure was monitored via a P23A Statham 
pressure transducer positioned at the level of the ma-. 
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Table I. Mean + S.D. pH, Pos, Pcos and base excess (BE) immediately prior to (control) and 30, 60, and 120 
minutes following the intravenous administration of dexamethasone (2.05 mg. per kilogram) to the fetus 








120 min. 


7.40 + 0.024 


pH' . 7.40 + 0.024 7.41 + 0.026 7.40 + 0.020 0 
Po: (mm. Hg) ` 29. ERE 3 2] E08 aa. LO 2l. 25 
Pcos (mm. Hg) 40 +3.1 37 C34 98. £36 4 42° 2 
BE (mEq./L.) 0 x20 -l +16 -] +18 0 +19 





ternal heart. Maternal heart rate was obtained from the 
arterial pulse which served as the input for a car- 
diotachometer. QUAp was measured via a Statham 
flowmeter model SP2292 (Statham Medical Division). 
The flowprobe was nulled and zeroed initially and 
every 10 minutes throughout the experimental proce- 
cure. Maternal arterial blood pressure, maternal heart 
rate, and QUAp were continuously recorded on a 
Beckman eight-channel recorder. Regional uterine 
vascular resistance (UVRp) was calculated by dividing 
the mean maternal arterial blood pressure by the blood 
flow in the main uterine artery supplying the pregnant 
horn (QUAp) and expr essed as mm.. Hg/ml: per 
minute. 

After a 30 minute control period of hemodynamic 
stability, 0.2 mg. per kilogram dexamethasone (Deca- 
' dron, Merke, Sharp and Dohme) was administered asa 
bolus injection via the maternal jugular vein. The 
above hemodynamic parameters were then recorded 
for 120 minutes. A maximum of two studies were per- 
formed in any one ewe; a minimum of 2 days was al- 
lowed between studies for complete recovery. 

Fetal studies. In the remaining five ewes, seven 
studies were performed in five fetuses to evaluate the 
effects of fetal intravenous dexamethasone administra- 
tion on fetal cardiovascular function and acid-base 
state. Fetal arterial blood pressure was obtained by a 
Statham P23A transducer positioned at the approxi- 
mate level of the fetal heart. Fetal heart rate was ob- 
tained by a cardiotachometer from the electrocardio- 
graphic or blood pressure signal. Both hemodynamic 
parameters were recorded on a muitichannel recorder. 
Fetal carotid arterial blood samples were obtàined for 
blood gas analyses immediately prior to (control) and 
30, 60, and 120 minutes after the administration of 
dexamethasone. Only fetuses with stable blood pres- 


sure and heart rate (+5 per cent) and normal arterial 


blood gases (pH = 7.36, Pos = 20 mm. Hg, and 
Pco, x 45 mm. Hg) were studied. Dexamethasone, 
0.05 mg. per kilogram of estimated fetal weight, was 
administered via the fetal jugular vein as'a bolus injec- 
tion. The fetal weight was estimated according to the 
data of Barcroft.' Paired maternal and fetal venous 
blood samples were seriallv obtained. prior to and 


following the steroid injection for biochemical and 
hematologic analyses. The tracheal catheter was uti- 
lized for the assessment of fetal respiratory activity. 
Biochemical, hematologic, and FESPHBEOEY data wil. be 
presented elsewhere. 

All ewes and their fetuses remained alive and well 
for at least 3 days following any study. The data from 
both the maternal and fetal studies were collated and 
statistically analyzed with a two-tailed Student's t test 
for paired observations. A p value of <0.05 was con- 
sidered significant. . 


Results 


The results of maternal dexamethasone administra- 
tion are presented in Fig. 1. Mean + S.D. control val- 
ues (0 minutes) for the seven maternal studies were 
as follows: mean maternal arterial blood pressure 
89 + 1.9 mm. Hg, maternal heart rate 84 + 15.3 beats 
per minute, QUAp 397 + 78.8 ml. per minute, and 
UVRp 0.23 + 0.042 mm. Hg per milliliter per minute. 
Materna. arterial blood pressure, maternal heart rate, 
QUAp; and UVRp did not change significantly dur- 
ing the 120 minutes following the injection of dexa- 
methasone. 

The results of direct fetal administration of dex- 
amethasone are presented in Fig. 2. Mean + S.D. 


. control values (0 minutes) for, the seven fetal studies 


were: mean fetal arterial blood pressure 47 + 3.2 mm. 
Hg and fetal héart rate 162 + 20.9 beats per minute. 
Neither fetal arterial blood pressure nor fetal heart 
rate changed significantly within the 120 minutes fol- 
lowing the injection of dexamethasone. Fetal ar:erial 
blood gas values are presented in Table I. Mean con- 
trol + S.D. values are as follows: pH 7.40-+ 0.024, Po; 
22 + 1.8 mm. Hg, Pcos 40 + 3.1 mm. Hg, and base 
excess ) + 2.0 mEq. per liter. None of these pa- 
rameters changed significantly over the 120 minutes 
following dexamethasone administration. 


Comment 


In this study the hemodynamic effects of dexa- 
méthasone, a pure glucocorticoid with a metabolic 
potency approximately 25 times that of cortisol, were 
investigated. The usual daily physiologic replacement 
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dose of dexamethasone is 0.01 mg. per kilogram. 
Therefore the amount of dexamethasone adminis- 
tered to the mother in this study was 20 times the 
physiologic dose, and is comparable to the therapeutic 
doses administered to antepartum patients at risk for 
premature delivery." * Approximately 60 to 70 per 
cent of the circulaüng steroid is reversibly bound to 
corticosteroid-binding globulins. After intravenous 
administration in nonpregnant subjects, peak dex- 
amethasone levels are achieved within 30 minutes 
with a plasma half-life of approximately 200 minutes.? 
During pregnancy, increased maternal and fetal con- 
centrations of corticosteroid-binding globulins occur.? 
This results in a greater affinity of the glucocorticoid to 
these globulins’? which slows the rate of degradation 
and lengthens the plasma half-life of the corticoid thus 
prolonging any tissue effects which occur. 

In nonpregnant animals corticcsteroids have been 
shown to influence vascular resistance and therefore 
regional blood flow indirectly by their actions on en- 
dogenous vasoactive substances.": The response 
of a given vascular bed differs, depending on the 
hemodynamic state being studied. Normal pregnancy 
is an altered flow state associated with large hemo- 
dynamic changes especially in the uterine regional 
bed. Uterine vascular resistance decreases resulting 
in a large increase in uterine blood flow. Concur- 
rently vascular sensitivity to several endogenous pres- 
sor agents is altered.'? Because of these changes, any 
alterations in cardiovascular state reported to occur 
with glucocorticoid administration to nonpregnant 
animals cannot be extrapolated to normal pregnancy. 
The hemodynamic effects of these adrenal steroids on 
mother and fetus have not been previously reported. 
With the increasing use of glucocorticoids for accelera- 
tion of fetal lung maturation when premature delivery 
is anticipated, it is essential to determine if these agents 
have any adverse effect on uterine perfusion and thus 
on fetal oxygenation. In the present studies systemi- 
cally administered glucocorticoid was shown not to 
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affect maternal arterial blood pressure, maternal heart 
rate, blood flow in the uterine artery supplying the 
pregnant horn, or regional uterine vascular resistance 
in normotensive pregnant ewes. In addition direct fetal 
glucocorticoid administration had no effect upon fetal 
cardiovascular performance or oxygenation. The latter 
fnding is of importance since blood glucocorticoid 
concentrations in the human fetus have been found to 
be as high as 66 per cent of maternal concentrations 
following injection of these steroids into the mother." 
It is of interest that premature parturition did not 
occur following dexamethasone administration to the 
fetus. In all singleton gestations (four of the five ewes), 
the fetuses survived. for as long as 24 days after fetal 
dexamethasone administration ànd were delivered 
liveborn at term (range 144 to 146 days). A single ia- 
travenous injection of glucocorticoid to the fetal lamb 
may not initiate parturition. However, the route as well 
as the rate of administration of this glucocorticoid may 
be important considerations. Liggins and associates’ 
were able to produce premature parturition by con- 
stant fetal intraperitoneal infusions of glucocorticoids. 
The total daily dose of steroids administered was simi- 
lar to the dose given as a bolus in the current study. 
While maternal and fetal hemodynamics and fetal 
oxygenation appear not to be altered in normoten- 
sive pregnant sheep, the effects of administration ‘of 
glucocorticoid in pregnancies. complicated by hyper- 
tension and proteinuria have not been studied. When 
compared to normal pregnancy, pre-eclampsia :s 
known to be associated with an increased vascular sen- 
sitivity to several endogenous and exogenous pressor 
substances," a finding which could have bearing on the 
increased number of intrauterine fetal deaths in pre- 


eclamptic women treated with betamethasone.! 


In conclusion, our data indicate that the doses of 
glucocorticoids administered in the antepartum period 
for the prevention of hyaline membrane disease do not 
significantly alter maternal or fetal hemodynamic states 
or fetal. oxygenation. 


\ 
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The effects of fetal thyroidectomy: in the ovine fetus 
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Cerebral function dd UN morphology and histology of thé nervous system, 


" and lung maturity in terms of. surfactant production were studied at.ierm in five 
“sheep fetuses thyroidectomized at gestational ages ranging from 104 to 111 days. pe | 
Compar ed io age-matched controls, body weight (thyroidectomized animals, 2.8 + 0.11. | a | » 


kilograms; controls, 3.9 + 0.2 kilograms; P < 0.0005) and brain weight. 


+ 


(thyroidectomized animals, 43.51 + 1.38 grams; controls, 48. 49 + 1.75 grams; 
-P < 0.05) were significantly réducéd. In the nérvous system, morphológy, histology, brain 
n function, ‘and metabolism were not significantly different from those of the controls, Lung 
-weight was less, but not significantly, and surfactant production was not deficient as"; | NE. 
compared to that of age-matched controis. The failure to find any disturbance of | dio 
- máturation in the brain and lungs of fetuses thyroidectomized at 104 to 111 days may 
"be related to the relative maturity g the ee iih at this age. (AM, J. OBSTET. . 
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THYROID DEFICIENCY during intrauterine life is well ` 


. recognized to be one of the etiologic. factors in mental 
: retardation. The incidence of. congenital athyreosis i is 
estimated to be approximately 1 in 5,000 to 1 i in 10,000 
births.! 
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M regarding the role of the Hopon 


r 
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during Posh and: development of the central nervous 
system is still scanty. The ovine fetus is considered to be : 
a very-satisfactory model for studying brain function . 


and metabolism. 2 Further, the ontogenesis of the ovine 


fetal thyroid i is very similar to that in:the human sub- 


Sa ge 3 beginnitig function by the end of the first trimes- 
v er and becoming fully active by the end of the second 


". hormones.” 
model to. pudy the. effects of fetal thyroidectomy... 


trimester. The fetal: hypothalamic- pituitary- -thyroidal 
axis in both species is.autonomous, at least in the third 


trimester, and the effects of fetal thyroid: deficiency are - 
not ameliorated by transplacental passage of maternal 
Hence, - the ovine fetus. was. chosen as a 


Material and methods ` E a Lows 


F ifteen Dorset éwes with dated gestations ranging 
from 78 to 111 days’ (term, approximately 145:to 150 


days) were used for chronic preparations. Prior to ap: 


eration, food was withheld for 24 hours and water was 
withheld for 12. hours. Progesterone and antibiotics 
were administered daily starting two days prior to oper- 
ation and continued five ‘days postoperatively. Under 


l fluothane anesthesia, a polyvinyl catheter was inserted 
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into the maternal abdominal aorta via.a branch of the 
femoral. artery over the femoral triangle. The abdo- g 
men was opened sya a midline i incision, and uterotomy 
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was performed over an avascular area of the pregnant 
horn. Fetal thyroidectomy was performed via a midline 
incision over the necx, and indwelling polyvinyl cathe- 


ters were placed into the fetal abdominal aorta and in- 


ferior vena cava via the femoral artery and vein, re- 
spectively. In four ewes that had twin pregnancies, only 
one of the twins was thyroidectomized, and the other 
twin was used as the control. After the partially ex- 


tracted fetus was returned into the uterine cavity, the . 
uterine and abdominal incisions were closed. The vari- : 


ous maternal and fe:al catheters were brought out on 
the flank of the ewe and placed there in a prefitted bag 
for easy access for future blood sampling. During op- 
eration, the blood gases and acid-base status of the 
mother and fetus were frequently monitored and 
blood samples were obtained for other base-line values. 
A portion of this sample was immediately deprotein- 
ated with cold perchloric acid and frozen for glucose 
and lactate estimations at a later date. The remaining 
blood was centrifuged, and the serum was frozen for 
thyroxine (T4), calcium, and phosphorus estimations 
later on. Following operation, the animals were al- 
lowed to recover from anesthesia and returned to their 
cubicle where the temperature was maintained at 65° F. 
They were fed hay and Purina Brookhaven Sheep and 
Goat Chow and water as they desired. The catheters 
were flushed daily with a dilute solution of heparin 
(200 U. per cubic centimeter) and 2 c.c. of potassium 
penicillin G (250,000 U. per cubic centimeter). Blood 
samples were obtained daily for blood gas and acid- 
base evaluations and approximately weekly for T4, cal- 
cium phosphorus, glucose, and lactate estimations. 

As the chronically prepared animals approached 
term, acute experiments were conducted to study fetal 
brain function. The operative techniques for placing 
catheters into the fetal carotid artery and sagittal vein, 
placement of ultrasonic flow transducer and elec- 
troencephalographic electrodes, direct writeout of all 
electrophysiologic parameters on an eight-channel 
dynograph, and the methodology for obtaining car- 


diovascular blood gas, acid-base, and metabolic : 


parameters have been described in detail previously 
from this laboratory.” In addition, the fetal trachea was 
ligated below the cricoid cartilage. During the acute 
experiment, blood samples were drawn simultaneously 
from the maternal aorta and the fetal carotid artery 
and sagittal vein and analvzed for blood gas and acid- 
base values. A portion was stored as before for T, 


calcium, phosphorus, glucose. and lactate estimations 


at a later date. After 10 to 15 minutes of base-line ob- 
servation, the recordings were discontinued, and pul- 
monary fluid was obtained via a small endotracheal 
tube which was closed off immediately to prevent air 
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entry into the lungs. With the umbilical circulation still 
intact, the fetal cerebral circulation was isolated by liga- 
tion of the jugular and carotid vessels bilaterally, and 
the brain was perfused in situ with McEwen's? balanced 
electrolyte solution for wash followed by 2 per cent 
paraformaldehyde solution for fixation; the lungs and 
heart were removed simultaneously en bloc with the 
previously ligated trachea. The umbilical cord was li- 
gated and the fetus was removed. The weight of the 
fetus was determined, and the weight of the removed 
organs was added to the body weight. The brain and 
spinal cord were removed, weighed, and then im- 
mersed in fixation solution (2 per cent paraformal- 
dehyde). The area of the neck was widely dissected, 
and any tissue which resembled thyroid tissue was sent 


for histologic examination to rule out possible remain- 


ing thyroid tissue. 

T4. values were measured by radioimmunoassay 
(reagents obtained from Endocrine Sciences, Tarzana, 
California); calcium, by atomic absorption spectro- 
photometry (Perkin-Elmer), and phosphorus, by a 
micromethod with the use of Hycel phosphorus re- 
agent. Glucose and lactate were determined by enzy- 
matic methods (Boehringer Mannheim Corp, New 
York, New York). 

The morphology and histology of the fetal brains 
were studied with the use of a myelin and neuronal 
stain. Similarly perfused and fixed brains from five 
age-matched controls were studied by a single ob- 
server who was “blind” concerning the experimental 
situation. The slides were examined for qualitative dif- 
ferences between the two groups in cerebral cortical 
development, including cortical neuronal orientation 


and lamination, pyramidal and Purkinje dendr:uc de- 


velopment, the position of migratory neuroblasts, the 
density of the germinal matrix, the development of the 
cerebellar Purkinje cell layer and granular layers, 
the degree of myelination at different levels of the spi- 
nal card (lumbar, thoracic, and cervical), medulla, 
pons, midbrain, and internal capsule, and cerebral and 
cerebellar white matter. No quantitative assessment such 
as the number of cells, dendritic processes, or synaptic 
junctions per high power field was made because of the 
limitations of such evaluation in studies of tissue pre- 
pared for routine histology.’ 

In tae lungs, tissue homogenization was performed 
by a modification of the method of Abrams,* and pro- 
tein and phospholipid determinations were performed 
on supernatant |? and fetal pulmonary fluid by 


. methods described elsewhere.? Similar studies were 


carried out with two nonthyroidectomized twins and 
one other nonthyroidectomized fetus used as age- 
matched controls. | 
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Pregnancy oulcome 


gestation) 


Experiment terminated—twenty-third postoperative day—because of fetal hypoxia 
Experiment terminated—tenth postoperative day—because of wound dehiscence 


Table I 
. Gestational 
age at 
Serial |. thyroidectomy 
No. Vo. (days) 
l 437 104 Acute experiment at term (135 days’ gestation) 
2 2289 111 Acute experiment at term (139 days' gestation) 
9 021 > 106 . Acute experiment at term (137 days’ 
4 931 108 Acute experiment at term (141 days' gestation) 
5 951 105 Acute experiment at term (134 days’ gestation) 
6 . 730 104 Aborted—eleventh postoperative day 
qe 184 103 Aborted—sixteenth postoperative day 
8 SUAM. . 105 Aborted—eighth postoperative day 
9 947 “98 Aborted—fifteenth postoperative day 
10 860 . 84 Aborted-—eighth postoperative day 
11 2242 102 
12 882 98 (T) 
iS 889 105 (T) Aborted twins—fourteenth postoperative day 
14 925 104 (T*) Acute experiment at 136 days’ gestation 
15 927 78 (T*) Acute experiment at 137 days' gestation 
T = Twins. 


*Thyroidectomized twin A: found dead at acute experiment. 


Nonthyroidectomized Twin B: alive and used as control. 


Table II 














Time of S mos T4 PCOg PO Gluc. Lact. 
Sampling | from (ug 9C) m qt) s Hg) | (mm. Hg) (mg. 96) (mg. 96) 
Base line . Maternal 4.48 , 9.31 5.84 7.470 28.7 213 57.2 18.5 
at thyroid- (No. 15) : +144 -0.37 +0.27 +0.010 as 25.4. +3.0 +1.4 
ectomy ' Fetal 183 . ' 117 (DE 7.330 | 47.5 17.3 18.8 29.3 
(No. = 4*) +5.6 40.9 x 0.6 0.020 +2.5 +0.48 +32 57 
lto2wk. Maternal 3.1 10.3 5.0 7.440 29.8 81.3 608 | 6.5 
after (No. = 9) +0.7 -+0:6 +0.3 +0.004 +0.7 +1.0 ` $5.0 | +0.3 
thyroid- . (No. = 4) (No. = 4) 
ectomy Fetal Li , 114 6.5 7.380 46.0 ' 18.5 = 25.0 13.0 
(No. = 4) + 0.4 | x07 +0.7 +0.01] +1.4 +09.7 tlg Ele 
| ea (No. = 3) (No. = 3) 
Acute -> Maternal 3.6 9.1 6.7 7.450 29.5 144.5 TADS. 16.8 
experi- (No. = 41). +0.6 +0.2 +0.3 +0.02 . +2,4 +23.6 ~ +16.7 +52 
ment after Fetal 1.0} 12:8 6.0 7.311 - 448 21.3 35.0 38.3 
thyroid- (No. —41) , -. +04 $0.5 +0.3 +0.032 +1.4 . +13 +10.2 9.2 
ectomy 
at term 


Ca - Calcium. P = Phosphorus. Gluc. = Glucose. Lact, = ‘Lactate. Values expressed as mean + one standard error. 


*In fetus No. 921, catheters failed to function. 


+No. 951: Brain was perfused without above parameters obtained. 


tLower limit of sensitivity of T4 assay. 


Group values are expressed as mean + one standard 
error. Statistical significance was calculated by Stu- 
dent's t test. Significance is presented in terms of P 
values. ` 


Results 

The gestational ages at which fetal thyroidectomy 
was performed in the 15 ewes used in this study and 
the pregnancy outcome in these experiments are 


shown in Table I. Four of these were twins, and the 


remaining eleven were singletons. Two of the twin and 


six of the singleton pregnancies failed to reach termas 


` variously noted in the table. In each of the two other 


twin pregnancies, thyroidectomized Twin A was dead 
at the time of the final acute experiment at term and 
the nonthyroidectomized Twin B was used as a control. 
The five remaining singleton pregnancies progressed 
to term, and the fetuses were used in the final acute 
experiments. 

In each experiment, thyroidectomy was confirmed 
by microscopic examination of the removed glands. No 
thyroid tissue was identifiable on histologic examina- 
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Fig. 2. Electroencephalogram. Immature pattern at 135 days consistent with 120 days’ gestational 
age. Note the over-all decrease in amplitude as well as the lack of superimposed slower frequencies. 


tion in any of the specimens removed from the neck at 
the time of the final experiment. 

There was no evidence of infection in any of the 
ewes that aborted. In the majority of these fetuses, 
after a stable period of one to three weeks, acutely 
falling oxygen saturation levels preceded the abortion. 

The various maternal and fetal values before and 
after thyroidectomy are shown in Table II. The mater- 
nal parameters remained unchanged following fetal 
thyroidectomy. In one of the experimental group of 
fetuses (No. 921), the catheters failed to function. In 
this fetus, serum Tj, levels were rechecked at the time 


of the acute experiments. In the remaining four 
fetuses, the serum T; levels decreased sharply by about 


one week postoperatively and remained low thereafter. 


Serum calcium and phosphorus levels remained within. 


normal limits after thyroidectomy. pH, Pcos, Pos, 
blood glucose, and lactate values were similar to values 


reported previously in acute and chronic prepara- . 


tions. 10, 11 


During acute experiments after thyroidectomy at 
term, one ewe became hypoxic during induction of 


general anesthesia. In this fetus (No. 951), the brain 
was immediately perfused and fixed, and cerebral 
function parameters were not recorded. The mean 
cerebral cardiovascular, acid base, and metabolic ob- 
servations from the remaining four experiments are 
shown in Table III. The values are consistent with 


. mean values previously reported from our laboratory 


as well as others for fetuses of comparative gestational 
ages." !! All except one fetus showed a mature pattern? 
on the electroencephalogram consistent with their ges- 
tational age (Fig. 1). One fetus (No. 437) at 135 days 
showed an immature pattern consistent with 120 days' 
gestational age (Fig. 2) as noted by the over-all decrease 
in amplitude and lack of superimposed slower fre- 
quencies. 

The mean body and organ weights of the thyroidec- 
tomy versus control groups are shown in Table IV. 
Since most of the controls were twins, the mean body 
weight of the thyroidectomized fetuses was compared 
with that of 15 age-matched, nonthyroidectomized 
fetuses from previous years in this laboratory and was 
found to be significantly reduced. Brain weight of the 
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Table III. Fetal cerebral cardiovascular, acid-base, 
and metabolic observations during acute experiments 
after thyroidectomy 





Observations (No. = 4%) Mean +1 S.E. 


Heart rate (beats per min.) 145 + 64 

Blood pressure (F.A.) 39.97 + 0.64 
(mm. Hg) (No. = 3) 

Blood flow (F.A.) 88.20 + 11.67 
(ml./100 Gm./min.) 

Oxygen content (F.A) . 11.4 + 1.7 
(vol. %) | 

Base excess (F.À.) —3.5 + 1.6 
(mEq./L.) T 
-Oz x 4.9 = 0.6 
(ml./100 Gm./min.) 

Q-glucose 5.4 = 02 
(mg./100 Gm./min.) 

Glucose/O; ratio ror 0.13 


F.A. = Fetal carotid artery. 


*No. 951: Brain was perfused without above parameters 
obtained.. . 


Table IV. Mean body weight and organ weights in 
thyroidectomized fetuses and controls 


Experimental Control 
Group Group - . P value 


Body weight 28 011 3.9 x 0.2 ` «0.0005 
(kilograms) is 
Age (days) 137.2 x 1.14 138.1 x 0.38 
(No. = 5) (No. = 15) 
Brain weight 43.51 + 1.38 4849+ 175 <0.05 
(grams) 
Age (days) 137.2 +1.14 136.6 + 0.35 
(No. 25) - (No. =5) 
Lung weight . 82.82 + 5.44 111.66 + 20.85 N.S.* 


Age (days) 137.2 +1.14 137.0 + 0.47 
(No. = 5) (No. = 3) 


Values expressed as mean + ] S.E.M. 


*Perhaps because of the small number of control animals. 


fetuses compared to that of five age-matched controls 


was significantly reduced. The mean lung weight of the — 


experimental group was less than that of three age- 

matched controls but not significantly so, perhaps. be- 

cause of the small number of controls used. 
Morphologic and histologic examination of the 


brains including the one that showed an immature pat-. 


tern on the electroencephalogram failed to show any 
detectable qualitative difference between the experi- 
mental group and five age-matched controls in any of 


the areas examined. By the methods employed, the two - 


groups were similar in cortical lamination, neuronal 
orientation; and myelination. Because of the small 
number of animals at each age group and the basic 
limitations which are inherent in tissue processed for 
routine histology, quantitation such as number and 
density of cells, dendrites, and/or synaptic junctions 
was not attempted. 
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The phospholipid (PL) to protein. (PROT) ratio in 
the tissue homogenate from the fetal lungs and the 
total protein and phospholipid levels in the fetal pul- 
monary fluid from the thyroidectomized animals and 
three age-matched controls are shown in Table V. No 
significant deficiency of surfactant production was 
noted in the experimental group by the methods 
employed in this study: 


Comment 


The role of the thyroid hormone in the developing 
amphibian is visibly dramatized by the occurrence of 
metamorphosis. In the mammals a comparative visual 
event is lacking. Nevertheless, extensive experimental 
evidence, mostly in the rat, indicates that thyroid hor- 
mone functions as a "maturation hormone,” promott 
ing structural and functional maturation in various or- 
gans in the immature animal.” In the continuum of 
events that occur in an orderly fashion during growth 
and development, thyroid hormone seems to be essen- 
tial at certain critical periods in the time sequence pre- 
set by the "biological time clock." Since animals of 
different species are born at different stages of mat- 
uration and also different organs in the same animal 
mature at different times, the period in relation to 
the time of birth when thyroid hormone is essential 
also varies in different species." !* 

The fall in serum T levels in the fetuses thyroidec- 
tomized in this study between 104 and 111 days' gesta- 
tion (term, approximately 145 days) while the maternal 
levels remained unchanged is consistent with previous 
observations that fetal thyroid function is autonomous 
and that there is very little transplacental passage of 
thyroid hormone, even in the presence of a steep 
maternofetal gradient.? On the other hand, calcium 
and phosphorus are,transported by the placenta; 
therefore, the fetal levels are unaffected even if the 
parathyroids are. removed inadvertently during 
thyroidectomy. Further, normal ‘serum calcium and 
phosphorus levels shown in the present study and 
elsewhere” indicated that the osseous changes noted 
following thyroidectomy are due to thyroid deficiency 
per se and not pare ror or thyrocalertonin de- 
ficiency. 

The effects of thyroid deficiency in the developing 
animal are most marked in the skin, bone, and nervous 


system as evidenced by delayed maturation.” ? In the 


present study, body weight was significantly reduced in 
the thyroidectomized fetuses, a result which was similar 
to that in previous Epor by other investigators.!^' 1 
Hopkins and Thorburn,” as well as Erenberg and as- 
sociates,* showed that the reduction in body weight 
was mainly due to reduction in carcass weight. 
Examination of the central nervous system of the 


Volume 127 
Number 3 


Table V. Protein and phospholipid levels in the lungs 


Tissue Homogenate 





PLIÍPROT 
Group (wel tissue) 
Experimental 
Ewe No. 4937 0.56 
Ewe No. 2289 0.78 
Ewe No. 921 0.43 
Ewe No. 981 codd 
Mean + 1 S.E.M. 0.72 + 0.15 
Control 
Ewe No. 927 B 0.56 
Ewe No. 925 B 0.11 
Ewe No. 2224 0.33 
Mean’ | S.E.M. 0.33 + 0.13 


thyroidectomized fetuses reported here revealed a sig- 
nificant reduction in the brain weight as compared to 
that of age-matched controls. Deoxyribonucleic acid/ 
ribonucleic acid/protéin concentrations were not de- 
termined in this study so it is not possible to say 
whether the reduction in brain weight was due to de- 
crease in cell size or cell number. The failure to note 


any effect on brain function or metabolism may be | 


explained by the’ relative maturity of the sheep fetal 
brain by 104 to 111 days' gestation when throidectomy 
was performed. Barlow’? has shown that in the sheep 
fetus myelination is well under way by 100 days’ gesta- 
tion and is completed by 140 days’ gestation. The ef- 
fects of thyroidectomy on the developing brain are rel- 
ative to the immaturity of the brain expressed in terms 
of myelination, which marks the final stages of matura- 
tion. In the sheep fetus, in the third trimester, the 
cerebral glucose/oxygen quotient is similar to that in 
the adult!! and hence probably unaffected by thyroid 
deficiency.” It is interesting to note that the youngest 
fetus to be thyroidectomized in this study was also the 


one that showed an immature electroencephalogram at : 


term. In experimenta: rats, thyroid deficiency is re- 


ported to give rise to a reduction in the size of the | 


perikaryon with increased packing density, a decreased 
number of dendrites, hypoplasticity of the neuropil, 
marked reduction in the capillary bed with dilated 
capillaries, and changes in the composition of phos- 
pholipids and in the ionic content and enzymatic con- 
tent of the brain, etc. None of these subtle changes 
would have been recognizable by the methods em- 
ploved in this study which excluded quantitative 
methods. Further, the significance of such quantitative 
methods in the investigation of mental retardation 
recently has been questioned.’ 

A relationship between the thyroid hormone and the 
development and function of the lung surfactant sys- 
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| E Fetal pulmonary fluid 
Protein’ Phospholipid 
(ug hl.) (ug/ml.) 
1,262.8 38.3 
394.7 . 108.5 
1,068.8 31.3 
415.0 16.4 
185.3 + 223.3 48.6 + 20.5 
500.0 57.8 
215.6 Trace 
737.5 15.6 
484.4 + 150.9 
(P = N.S.) 


tem has been suggested in literature.'® Erenberg and 


associates reported a significant decrease in the 


weight of the lungs in thyroidectomized fetuses. Lung 
weight was less in the thyroidectomized fetuses in our 
series, but the amount was not statistically significant, 
perhaps because of the small number of controls. In 
the present study, there was no evidence of disturbance 
of maturation zn lerms.of lung surfactant production 
(perhaps related to the relatively late stage of gestation 
when thyroidectomy was pérformed in this series). 
Hopkins and Thorburn” did not report respiratory 
distress in the lambs that had been thyroidectomized in 
utero. It may be that thyroid deficiency merely delays 
and thereby postpones lung maturity or that in the 
absence of thyroid hormone other factors may come 
into play to promote lung maturity, e.g., glucccor- 
ticoids, catecholamines, etc. These possibilities need 
further investigation. | | 

Very little has been written about placental function 
in thyroid deficiency. Erenberg and associates" as well 
as Hopkins and: Thorburn’? presumed that there was 
no placental insufficiency in their experimental series 
since the pregnances progressed to term and the organ 
weights were similar to those of controls even though 
body weights were reduced., No placental function 
studies were performed. Hopkins and Thorburn re- 
ported a very low fetal mortality rate («5 pér cent) in 
their series thyroidectomized between 81 and 96 days’ 
gestation. In our series, seven fetuses thyroidectomized 
between 98 and 105 days' gestational age showed evi- 
dence of placental insufficiency in the form of acutely 
falling oxygen saturation levels after a stable period of 
approximately one to three weeks. Since the placenta is 
partly fetal tissue, it may be expected to be influenced 
by fetal thyroid deficiency. Placental weight and 
deoxyribonucleic acid/ribonucleic acid/protein con- 
centrations were not determined in this study. The dif- 
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ference in the gestational ages and mortality rates of 
the present study group and those of Hopkins and 
Thorburn makes one wonder if there is a critical 
period for thyroid influence on the placenta or 
whether the adverse effect of thyroid deficiency is 
more marked in a placenta that has come under the 
influence of high T, levels for a while before being 
deprived of the same (i.e., thyroidectomy at a later ges- 
tational age) than in a placenta that has been exposed 
to relatively low levels of Ty before thyroidectomy (i.e., 
thyroidectomy at an early gestational age). Further in- 
vestigation is needed before these questions can be 
answered. 

In summary, the results of this study support the 
view that the adverse effects of thyroid deficiency on 
the central nervous system are minimal after a certain 
level of maturity is reached. Because thyroid deficiency 
is one of the very few known reversible causes of men- 
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tal retardation, early diagnosis and ‘replacement 
therapy are critical for optimum outcome.’ Yet this ab- 
normality is often missed because these infants appear 
normal at birth. Knowledge regarding the role of the 
thyroid during intrauterine growth and development 
is still far from complete. Extended investigations in. 
experimental animals are needed to further such 
knowledge which in turn should have many useful clin- 
ical applications for prevention of mental retardation. 
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and Authors 

In 1665 the first scholarly journal was published in 

France. Since that time, there has been no one 

source of editorial guidelines for journal editors. 

This new book now provides you with such a 

source, 


YOU DECIDE YOUR OWN APPROACH! 
Presenting the advantages and disadvantages of 
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each specific decision, eminent editors offer you 


various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
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Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
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quality control, the DYNAFROST is so reliable it carries a TWO YEAR 
WARRANTY. A new safety hose adds to your peace of mind, and the 
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A Kendall Research Report 








Clinical Studies prove 


T.E.D Anti-Embolism Stockings reduce 


the incidence of Deep Vein Thrombosis. 





l. 


Non-Stocking Stocki 


IncidenceofDVT 21 





ControlGroup ' 
Non-Stocking 


Incidence of DVT 50% 





Ibrahim, 8. Z., Scurr, J. H., and LeQuesne, L. P. “The Effect of Graded 
Compression (TED) Stockings on the Incidence of Post-Operative 
Deep Vein Thrombosis.” Eleventh Congress of the European Society 
for Surgical Research, Dublin 1976. 

Holford, C. P., and Bliss P. M., “The Effect of Graduated Static Com- 
pression on Isotopically Diagnosed Deep Vein Thrombosis of the 
Leg.” Surgical Research Society, Winter Meeting, Royal College of 
Surgeons, January 1976. 


Two recently completed studies provide 
clinical evidence that T.E.D. Anti-Embolism 
Stockings effectively reduce the incidence of 
deep vein thrombosis (DVT). 

In one study, I135 fibrinogen was used to 
measure the incidence of DVT in 63 patients 
undergoing major abdominal surgery. One 
leg of each ofthe patients was fitted with a 
T.E.D. Anti-Embolism Stocking. The other 
was left non-compressed. 

Scanning ofthe patients revealed over 
four times as many cases of deep vein 
thrombosis in the non-stocking group 
asinthe stocking group.! 

In the other study, radioactive I!*5 fibrino- 
gen was also used. Seventy major surgical 
patients were divided into two groups 
matched for age, type of operation, duration 
of operation, and incidence of malignancy. 
One group was fitted with T.E.D. Anti- 
Embolism Stockings pre-operatively. The 
control group was non-compressed. 

The results showed that T.E.D. Anti- 
Embolism Stockings reduced the incidence 
of DVT by half.? 

For a more detailed account ofthe two 
studies and reports on other recent research, 
write The Kendall Company, One Federal 
Street, Boston, Mass. 02101. 

Attention: T.E.D. Product Center. 


KENDALL 


INNOVATORS IN PATIENT CARE 





CONTRAINDICATIONS Stockings may not be recommended for 
patients with the following: 


l. 


Any local leg condition in which stockings would interfere, such as: 

a. dermatitis, b. vein ligation (immediate post-operative), 

c. gangrene, d. recent skin graft. 

. Severe arteriosclerosis or other ischemic vascular disease. 

. Massive edema of legs or pulmonary edema from congestive heart 
failure. 

. Extreme deformity of leg. 


PRECAUTIONS: 

1. Proper sizing and application must be assured. 

&. For full-leg style T.E.D.’s, avoid interference of side panels or 
waistband with incisions, drainage tubes, catheters, or other 
exterior devices. 

CAUTION: Federal law restricts this device to sale by or use on the 

order of a physician. 
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Microviviugi: aspects of 





The greatest potential for bacterial infection in the female genital tract 


f i | i 
erti Ity. @@ cxists during the fertile years. A large proportion of the potentially pathogenic 


microflora are anaerobic— particularly bacteroides and anaerobic streptococci. 
Isolation and identification present special problems. 





"Pseudo-maturity" 

Sterile at the time of birth, the fe- 
male genitalia begin to develop an 
abundant bacterial flora within 
hours. But this maternally influ- 
enced flora, composed largely of 
the familiar gram-positive lacto- 
bacillus known as Déderlein’s 
bacillus, disappears in just a few 
weeks. The vaginal secretions re- 
vert toward alkalinity and remain 
alkaline until puberty. A varied 
flora of staphylococci, streptococci 
(except pyogenes), coliforms and 
diphtheroid bacilli is present. 


The healthy mature female 
With the onset of menstruation, 
conditions within the vagina 
change appreciably. For example, 
the glycogen content of the vaginal 
epithelium is markedly increased 
under the influence of ovarian hor- 
mones. This, in turn, encourages 
the proliferation of Dóderlein's 


bacilli. These lactobacilli create an 
acid environment which limits the 
growth of potential pathogens, and 
the role of lactobacilli in keeping 
the microflora in balance is vital 
throughout a woman's reproduc- 
tive years. 


The normal flora 
— anaerobes predominate Certain 
other bacteria are also seen regu- 
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larly in the vagina. With today’s 
improved methods of culturing, it 
has been demonstrated that a large 
proportion of these bacteria are 
anaerobic— notably bacteroides 
and anaerobic streptococci. Other 
microorganisms that may be ob- 
served are the Escherichia Coli/ 
Enterobacter aerogenes group of 
coliforms, the anaerobic micro- 
cocci, group B streptococci, entero- 
cocci, diphtheroids, and Hemo- 
philus vaginalis. The presence of 
any of these microorganisms may 
or may not be a matter of etiologic 
importance. 


Disturbing influences — 
balance upset Not all gynecologic 
infections are of endogenous ori- 
gin. Changes in hormonal balance 

— for example, during pregnancy 
—nearly always influence the 
microbiological balance. Both 
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B. melaninogenicus 


the resident bacterial population 
and potential invading pathogens 
may be affected. Either may be re- 
sponsible for the occurrence of post- 
partum infections, postabortal 
infections, posthysterectomy infec- 
tions, and the infections that occur 
concurrently with neoplastic dis- 
ease. As pathogens ascend the re- 
productive tract from vagina to 
uterus to tubes, the risk to the 
patient is usually enhanced. 


Forms of infection 
Gynecologists and surgeons alike 
are well acquainted with such in- 
fections: abscesses (whether tubo- 
ovarian, pelvic, vaginal, vulval, or 
Bartholin's gland infection), puer- 
peral sepsis, salpingitis, endome- 
tritis, peritonitis of gynecologic 
origin, vaginal-cuff infection, 
chronic pelvic inflammatory dis- 
ease—with each, the threat of 
possible septicemia. The need for 
immediate surgical intervention 
may be controversial, but certain 
of these infections often represent 
true gynecologic emergencies. 


The problems anaerobes 
pose...culturing Improved cultur- 
ing techniques have demonstrated 
that anaerobes—especially bacte- 
roides and anaerobic streptococci— 
inhabit the vagina, as well as more 
remote genital areas. It has been 


reported that these usually foul- 
odor-producing anaerobic orga- 
nisms may be isolated in three 
out of four cases of infections of 
the genital tract. In one series of 
patients, anaerobes alone were cul- 
tured in 37 percent of the cases. 
Many studies have shown that bac- 
teroides are by far the most com- 
mon of these organisms, but 
anaerobes such as peptococci, pep- 
tostreptococci and other anaerobic 
streptococci are also frequently 
observed. Mixed infections with 
multiple anaerobic species are not 
unusual. 

Today many physicians sus- 
pect that the techniques of obtain- 
ing or incubating the culture may 
be at fault if no anaerobes at all are 
observed. 


A new appreciation of 
pathogenicity Only recently has it 
been realized that anaerobes other 
than clostridia are pathogens of 
major significance in serious infec- 
tions of the female genital tract. 
Exacting methods of culturing 
have helped to establish this. One 
investigation has shown that 44 
percent of all anaerobic isolates 
obtained from a series of 400 pa- 
tients of all types, not just gyne- 
cologic, were associated with 
infection. Bacteroides and anaero- 
bic streptococci were the most 
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prevalent, with clostridia occur- 
ring less frequently. 

Whenever these organisms 
are seen on repeated occasions by 
Gram stain or isolated by culture 
—whether alone or combined with 
other bacteria—they should not be 
ignored. 


Therapeutic measures 
Selection of the most appropriate 
antibiotic—or antibiotics—is still 
a problem for the gynecologist in 
many instances, since many of the 
infections he deals with cannot be 
etiologically defined when first 
observed. Nevertheless, the seri- 
ousness of his patient's condition 
may demand immediate attention. 
Because there are numerous anti- 
biotics effective against just certain 
potential pathogens, the physi- 
cian's problem has been intensi- 
fied. And for one aspect of his prob- 
lem—anaerobic infections— there 
has been no easy answer. 

Many gynecologists believe 
that, of all infections, these present 
one of today's most serious 
challenges. 


For information on 
ONE ANTIBIOTIC OF SIGNIFICANCE 
in the treatment of serious anaerobic 
infections of the female reproductive 
tract, please turn page. 








Cleocin* Phosphate (clindamy- 
cin phosphate injection) has proved to 
be effective against susceptible anaer- 
obic organisms (whether they are 
anaerobic cocci or anaerobic gram- 
positive or gram-negative rods). Spe- 
cifically its activity has been estab- 
lished in serious infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo- 
ovarian abscess, pelvic cellulitis, and 
postsurgical vaginal-cuff infection 
caused by susceptible strains of bac- 
teroides, fusobacteria, peptococci, 
peptostreptococci, microaerophilic 
streptococci, or clostridia.* Further- 
more, Cleocin PO; has proved success- 
ful in septicemia and in such 
nongynecologic conditions as serious 
intra-abdominal infections (peritoni- 
tis, intra-abdominal abscess), serious 
respiratory-tract infections (empyema, 
anaerobic pneumonitis, lung abscess), 
and serious infections of skin and soft- 
tissue caused by susceptible anaerobic 
organisms. 

Since disc susceptibility testing 
with current methods is not reliable 
for anaerobes, in vitro dilution 
methods should be used to determine 
susceptibility to clindamycin. 


Also of value in serious 
gram-positive infections The use of 
Cleocin PO; in serious nongynecologic 
infections caused by susceptible gram- 
positive organisms has been exten- 
sively investigated both bacteriologi- 
cally and clinically. Because Cleocin 
PO. is a parenteral antibiotic, empha- 
sis has been on evaluation of the drug 
in serious infections, and the appro- 
priate patients for Cleocin PO. are 
those who are hospitalized with seri- 
ous illnesses. 

Diagnoses have included septi- 
cemia and septic shock, acute peri- 
tonitis, staphylococcal pneumonia, 
and massive wound infection. In 


many cases the infection was second- 
ary to severe accidental trauma, major 
surgery, or debilitating disease. 

Cleocin PO; has produced ex- 
cellent results when the pathogens in 
these serious infections proved to be 
staphylococci, streptococci (except en- 
terococci), or pneumococci. With rare 
exceptions, the organisms proved sus- 
ceptible in vitro and were successfully 
eradicated from the clinical lesions, 
regardless of the severity of the infec- 
tion. Its use in these infections should 
be reserved for penicillin-allergic pa- 
tients for whom, in the judgment of 
the physician, a penicillin is 
inappropriate. 


Other therapeutic 
considerations: 

1) Cleocin PO; is clinically effec- 
tive in serious infections caused 
by penicillin-resistant or peni- 
cillinase-producing staphylo- 
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cocci. However, staphylococcal 

strains resistant to clindamycin 

have been encountered, and sus- 
ceptibility testing should be 
performed. 

2) Cleocin is useful in patients 
who are sensitive to penicillin. 
Rare cases of sensitivity to 
Cleocin resulting in maculo- 
papular rash and urticaria have 
been reported; as with all anti- 
biotics, it should be used cau- 
tiously in atopic patients. 
Serious anaphylactoid reactions 
require emergency treatment 
with epinephrine. Oxygen and 
intravenous corticosteroids 
should also be administered as 
indicated. However, no actual 
cross-antigenicity with other 
antibiotics has been demon- 
strated, except with lincomycin. 
Because of these two benefits, 

Cleocin PO; can fill a need both for 
penicillin-sensitive patients and those 
harboring  penicillin-resistant 
organisms. 

Cleocin PO, should be reserved 
for serious infections where less toxic 
antimicrobial agents are inappro- 
priate, as described in the Indications 
Section of the brief summary on the 
following page. 

WARNINGS: (See WARNING box on 
following page.) 





If significant diarrhea or colitis 
occurs during therapy, this antibi- 
otic should be discontinued. (See 
WARNING box and summary of 
prescribing information on follow- 


ing page. 
Safety for use in pregnancy has not 
been established. 








*Clostridia are more resistant than 


most anaerobes to clindamycin. Some 
species, e.g., C. sporogenes and C. 
tertium, are frequently resistant to 
clindamycin. 


..CleOcin PO. 


cindamycin phosphate injection Ubionn 





WARNING 
Zlindamycin can cause severe colitis 
vhich may end fatally. Therefore, it 
hould be reserved for serious infections 
vhere less toxic antimicrobial agents are 
nappropriate, as described in the Indi- 
'ations Section. It should not be used in 
yatients with nonbacterial infections, 
uch as most upper respiratory tract in- 
ections. The colitis is usually charac- 
erized by severe, persistent diarrhea and 
evere abdominal cramps and may be as- 
ociated with the passage of blood and 
nucus. Endoscopic examination may re- 
real pseudomembranous colitis. 
Nhen significant diarrhea occurs, the 
lrug should be discontinued or, if neces- 
ary,econtinued only with close observa- 
ion of the patient. Large bowel endoscopy 
ias been recommended. 
Antiperistaltic agents such as opiates and 
liphenoxylate with atropine (Lomotil* ) 
nay prolong and/or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
olitis have been observed to begin up to 
everal weeks following cessation of 
herapy with clindamycin. 





ich ml contains: 
clindamycin phosphate 


OOM VAIN HO. secos ea ey wk 150 mg 
clindamycin base 

Demzyl alcohol... 554. kee ee we 5 mg 

disodium edetate. .. .....- ose. 0.5 ps 


waterdorinjectioón. ....:-..sssc 
When necessary, pH adjusted with NaOH 
id/or HCl. 


dications: Clindamycin is indicated in 
e treatment of serious infections caused by 
sceptible anaerobic bacteria. 
Clindamycin is also indicated in the treat- 
ent of serious infections due to susceptible 
‘ains of streptococci, pneumococci, and 
iphylococci. Its use should be reserved for 
nicillin-allergic patients or other patients 
r whom, in the judgment of the physician, 
penicillin is inappropriate. Because of the 
3k of colitis, as described in the WARNING 
x, before selecting clindamycin the phy- 
tian should consider the nature of the in- 
ction and the suitability of less toxic 
ternatives (e.g., erythromycin). 
Anaerobes: Serious respiratory tract infec- 
ms such as empyema, anaerobic pneumo- 
tis and lung abscess; serious skin and soft 
sue infections; septicemia; intra-abdominal 
fections such as peritonitis and intra- 
dominal abscess (typically resulting from 
aerobic organisms resident in the normal 
strointestinal tract); infections of the fe- 
ale pelvis and genital tract such as endo- 
etritis; nongonococcal tubo-ovarian ab- 
ess, pelvic cellulitis and postsurgical vagi- 
ıl cuff infection. 

Streptococci: Serious respiratory tract in- 
ctions; serious skin and soft tissue infec- 
ons; septicemia. 

Staphylococci: Serious respiratory tract in- 
ctions; serious skin and soft tissue 


infections; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections 
due to susceptible organisms. 

Indicated surgical procedures should be 
performed in conjunction with antibiotic 
therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensi- 
tivity to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinu- 
ance alone. Moderate to severe cases should 
be managed promptly with fluid, electrolyte 
and protein supplementation as indicated. 
Systemic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been demon- 
strated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitor- 
ing of organ system functions is desirable. 

Usage in Meningitis: Since clindamycin 
does not diffuse adequately into the cere- 
brospinal fluid, the drug should not be used 
in meningitis. 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE 
ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is in- 
dicated in these patients, they should be 
carefully monitored for change in bowel 
frequency. Prescribe with caution in indi- 
viduals with a history of gastrointestinal 
disease, particularly colitis. 





Do not inject intravenously as an un- 
diluted bolus; infuse as directed in package 
insert. Indicated surgical procedures should 
be performed in conjunction with therapy. 
Patients with very severe renal disease and/ 
or very severe hepatic disease accompanied 
by severe metabolic aberrations should be 
dosed with caution and serum clindamycin 
levels monitored during high dose therapy. 

Prescribe with caution in atopic indi- 
viduals. During prolonged therapy, periodic 
liver and kidney function tests and blood 
counts should be performed. Use may result 
in overgrowth of non-susceptible organisms, 
particularly yeast. Should superinfection 
occur, adjust therapy as clinical situation 
dictates. Clindamycin has been shown to 
have neuromuscular blocking properties that 
may enhance the action of other neuromus- 
cular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Ab- 
dominal pain, nausea, vomiting and diar- 
rhea. (See WARNING box.) Hypersensitivity 
Reactions: Maculopapular rash and urticaria 
have been observed. Generalized mild to 
moderate morbilliform-like skin rashes are 
the most frequently reported of all adverse 
reactions. Rare instances of erythema multi- 
forme, some resembling Stevens-Johnson syn- 
drome, have been associated with clindamy- 
cin. A few cases of anaphylactoid reactions 
have been reported. If a hypersensitivity reac- 
tion occurs, the drug should be discontinued. 
The usual agents (epinephrine, cortico- 
steroids, antihistamines) should be available 
for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent 
clindamycin therapy has been made. 

Local Reactions: Pain, induration and sterile 
abscess have been reported after intramus- 
cular injection and thrombophlebitis after 
intravenous infusion. Reactions can be mini- 
mized or avoided by giving deep intramus- 
cular injections and avoiding prolonged use 
of indwelling intravenous catheters. 


How SUPE Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin 
base. Ampoules of 2 and 4 ml. 
Caution: Federal law prohibits dispensing 
without prescription. 
For additional product information see your 
Upjohn representative. 
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| Saf-T-Coil is an IUD found comparable to the “pill” in use effectiveness." ? 
Results of one of the longest investigations—a five-year study? in Florida clinics, based on 
27,712 insertions and 541,248 woman-months of use— indicate: a low 0.8% in situ pregnancy 
rate, high 80% continuation rate, 11.9% expulsion rate and 8.0% removal rate. Subsequently, 
the investigators made Saf-I-Coil their “device of first choice." 

Three Saf-T-Coil sizes ensure contraceptive effectiveness throughout her 

reproductive years: Saf-T-Coil Nullip 25-S for the nulliparous and young woman, 
Saf-T-Coil 32-S for the primiparous woman and Saf-T-Coil 33-S for the multiparous woman. 


Saf-T-Coil Nullip 25-S, in particular, has proved to be a device well-suited to 
the woman with a small uterus. Results of a separate two-year study! in Florida clinics, based 
on 1,179 insertions and 9,750 woman-months of use, indicate a low 0.496 in situ pregnancy 
rate, relatively high 70% continuation rate, 11% expulsion rate and 19% removal rate— both 
considered acceptable in nulliparous patients. Insertions were easy and virtually painless, 
using the standard techniques and no anesthesia. And the Nullip 25-S rapidly accommodated 
to the shape of the uterine cavity— in contrast to the more rigidly designed devices,which 
force the uterus to conform. No serious complications were reported in this study. 


| Every Saf-T-Coil is made of inert plastic with no copper additives. 
X And with every Saf-T-Coil—Saf-T-Sound®— the sterile, disposable intra- 
uterine probe that helps make fitting easier and more accurate. 


Caution: Federal law restricts this product to sale by or on the order of a physician. 

Contraindications: Should not be used in pregnancy or suspicion of pregnancy, suspicion of carcinoma, 
acute cervicitis, acute or subacute adnexal disease, Ebeda menorrhagia or unexplained bleeding. 

1. Caraway, A. F.: Florida’s Experience with an Intrauterine Device for the Nulliparous Patient. — 
Presented at the International Family Planning Research Association Meeting, Palm Springs, California, 
October 21, 1974. a. 

2. Caraway, A. F. and Vaughn, B. J.: J. Reprod. Med. 70:171, April 1973. 

3. Hayes, O. J.: South. Med. J. 66:254, Feb. 1973. 7 xt 
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Effects of a- and B-adrenergic blocking agents 


on serum prolactin levels in women with 


hyperprolactinemia and galactorrhea 


JOHN A. BOARD, M.D. 
ROBERT J. FIERRO, M.D. 
ALBERT J. WASSERMAN, M.D. 
AJAY S. BHATNAGAR, Pu.D. 


Richmond, Virginia 


The effects of œ- and B-adrenergic blocking agents on the serum prolactin levels of six 
women with hyperprolactinemia and galactorrhea were investigated. There was no 
indication that pituitary adenomas were etiologic agents for the hyperproiactinemia. — 
Serum prolactin could be lowered with oral 1-dopa. When intravenous phentolamine (an 
a-adrenergic blocking agent) or intravenous propranolol (a B-adrenergic blocking agent) 
were administered for 1 hour, there was no significant change in serum prolactin levels. 


(AM. J. OBSTET. GYNECOL. 127: 285, 1977.) 


NEUROSECRETORY neurones are thought to be re- 
sponsible for the synthesis and release of peptide 
hypophysiotrophic hormones m the hypothalamus. 
Nerve fibers impinging on the neurosecretory 


neurones bring regulation from other parts of the 


" brain, and act through neutotransmitter synapses. 
Dopamine is the neurotransmitter believed to be in- 
volved in the lowering of serum prolactin levels, either 
through stimulated release of a prolactin inhibiting fac- 
tor (PIF) or by a direct prolactin-inhibitory effect upon 
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the pituitary. Exogenously administrered dopamine 
will not pass the blood-brain barrier but exogenous 
L-dopa will, and is then converted to dopamine. In 
order-to exert an effect, dopamine must bind to recep- 
tor sites on effector cells. Dopamine acts at adrenergic 
receptor sites. Adrenergic receptors may be of the a- or 
B- type, each of which may be blocked by specific 
drugs. ? .— 

This study was desemed to determine if women with 
galactorrhea and hyperprolactinemia would have a 
change in serum prolactin levels when either an a- or 
B-adrenergic blocking agent was administered. 


Material and methods 


‘The study participants were six volunteers between 
2] and 30 years of age with nonpuerperal galactorrhea 


and elevated serum prolactin levels. None had a history 
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of taking psychotherapeutic drugs or oral contracep- 
tive medication for at least 6 months prior to the inves- 
tigation, although historically three women noticed the 
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Fig. 1. Per cent change in serum prolactin levels after ad- 
ministration of oral L-dopa (500 mg.). Standard errors of 
mean shown. 
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'. Fig. 2. Per cent change in serum prolactin levels after ad- 


ministration of an a-adrenergic blocking agent (intravenous 
phentolamine 0.05 mg. per minute). Standard errors of mean 
shown. l 
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Fig. 3. Per cent change in serum prolactin levels after ad- 
ministration of a -adrenergic blocking agent (a loading dose 
of intravenous propranolol over 10 minutes followed by 0.05 
mg. per kilogram over the next 50 minutes). Standard errors 


of mean shown. 
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Table I. Serum prolactin levels in patients with 
galactorrhea when an a-adrenergic blocking agent 
(intravenous phentolamine 0.05 mg. per minute) was 
administered ' 


Control 15 min. - 30 min. 
(ng. ml.) (ng. /ml.) (ng. nl.) 





60 min. 






Subject 





(ng. ml.) 
l 92 74 88 100 
2 47 56 54 48 
3 60 rA s 66 62 
4 54 60 63 63 
5 52 48. 46 56 
6 62 65 4] 63 


Table II. Serum prolactin levels in patients with 
galactorrhea when-a B-adrenergic blocking agent (a 
loading dose of intravenous propranolol over 10 
minutes, followed by 0.05 mg. per kilogram over 
next 50 minutes) was given 












. Control 60 min. 
Subject | (mg./ml.) (mg./ml.) 
l 95 96 79 98 
2 47 51 62 63 
3 66 64 64 64 
4 71 62 66 60 
5 52 49 48 49 


I 
onset of galactorrhea while taking oral contraceptive 
tablets. Two other women had galactorrhea beginning 
post partum and were subsequently experiencing regu- 
lar spontaneous menses. The study participants were 
hospitalized in the Clinical Research Center. Serum 
free thyroxine and‘ serume follicule-stimulating hor- 
mone (FSH) levels were normal. No pituitary or other 
tumors were detected in this group of women by x-rays 
of the sella turcica, visual field plotting, electroen- 
cephalography, and either echo encephalography or 
brain scan with technetium-99. 

An oral L-dopa challenge test 
hour overnight fast. At 8 A.M. an intravenous heparin 
lock needle was inserted into an arm vein and blood 
was obtained for a baseline prolactin level. 1-Dopa (500 
mg.) was administered and blood prolactin levels were 
determined !^, 1, 1%, 2, and 3 hours later. 

For the adrenergic blocking studies, following a 10 
hour overnight fast, an intravenous heparin lock nee- 
dle was inserted in one arm between 8 and 9 A.M. and 
an intravenous infusion was started in the opposite 
arm. Blood was obtained for a baseline prolactin level, 
after which an adrenergic blocking agent was adminis- , 
tered intravenously with a Harvard pump. Phen- 
tolamine^was given at a rate of 0.5 mg. per minute for 1 


'* ? was done after a 10 
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hour. On another day, using the same technique, a 
loading dose of propranolol was given over a 10 min- 
ute period, followed by 0.5 mg. per kilogram over the 
next 50 minutes. The loading dose was 0.05 mg. per 


kilogram for Subjects 1 through 3 and was 3 mg. for 


Subjects 4 and 5. | 
Propranolol was not given if the resting pulse was 
less than 60 per minute or (as with Subject 6) there was 
a history of asthma. During the infusion of either ad- 
renergic blocking agent, an electrocardiogram was 
constantly monitored and blood pressure and pulse 
were recorded at 5 minute intervals. Blood for prolac- 
tin levels was obtained through the heparin lock at 15, 
30, and 60 minutes after the beginning of either infu- 
sion. 
, erum prolactin values* were determined by a 
" radioimmunoassay which utilized chloramine T iodina- 
tion of human prolactin V-L-S #2.° Normal values for 
women in the reproductive ages were 6 to 24 ng. per 
milliliter. 


"t 


Results 


L-Dopa induced changes in serum prolactin levels 
expressed as per cent of pretest values are shown in 
Fig. 1. These results corroborate those of other inves- 
tigators who utilized similar subjects.” ? Fig. 1 shows a 
significant fall (p < 0.005 at 1, 11⁄2, and 2 hours) from 
pretest values and indicates that the prolactin levels in 
this group of six subjects can be altered by exogenous 
chemical stimulation. 


*The prolactin assay utilized human prolactin V-L-S No. 2 
and rabbit antisera to human prolactin which was donated by 
the National Pituitary Agency (University of Maryland, 
School of Medicine) National Institute of Arthritis, Me- 
tabolism, and Digestive Disease. 
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Serum prolactin levels before and after administra- 
tion of adrenergic blocking agents are shown in Tables I 
and II. Figs. ? and 3 illustrate the changes in prolactin 
levels expressed as per cent of pretest levels. There was 
no significant change after administration of either an 
a- or B-adrenergic blocking agent. 


Comment 


A similar lack of significant change in prolactin level 
has been reported in rats with hyperprolactinemia due 
to a transplanted pituitary tumor. These rats received 
intraperitoneal injections of phentolamine or pro- 
pranolol.* 

In this investigation, the lack of effect of adrenergic 
blocking agents may have been due to the hyperprolac- 
tinemia being a result of deficient PIF production. If 
there were no endogenous dopaminergic stimulated 
release of PIF, then attempts to influence the dop- 
amine receptors would be of no avail. 

Efforts were made to exclude patients with pituitary 
adenomas, but a microadenoma could have escaped 
detection. The inability to alter prolactin levels by a- or 
B-adrenergic blocking agents could also have been due 
to an autonomously functioning .prolactin-producing 
microadenoma which was unaffected by changes in 
hypothalamic neurotransmitter activity. The fact that 
the blood prolactin levels were lowered by the ad- 
ministration of L-dopa does not rule out this possibility, 
because such a lowering has been recorded in certain 
patients with identified adenomas.! This effect could 
be explained by a direct action of dopamine on the 
pituitary. The latter possibility is supported by the ob- 
servation in isolated rat pituitaries that catecholamines, 
including dopamine, directly affect the pituitary and 
inhibit prolactin production.’ 
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The value of pre-therapy peritoneoscopy 
in localized ovarian cancer 
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Because of the recent reports indicating the high incidence of unsuspected diaphragmatic 
metastases in presumed localized ovarian cancer, we have carried out peritoneoscopy on 


14 consecutive patients referred with the diagnosis of Stage I or II ovarian cancer. Of 


the 14 women none was demonstrated to have diaphragmatic metastases, but 35 per cent 
were found lo have cytologic washings demonstrating malignant cells. The significance of 
these findings is discussed. (AM. J. OBSTET. GYNECOL. 127: 288, 1977.) 


THE TREATMENT of ovarian cancer limited to the 
ovary (Stage I) or pelvis (Stage IJ) has been primarily 


surgical resection with or without postoperative pelvic ` 


‘irradiation. However, only approximately 50 per cent 
of patients so treated survive 5 years or greater. It is 
axiomatic that the entire extent of the malignancy be 
included within the treatment fields to eradicate the 
disease. An important advance in the understanding of 
the spread of early ovarian cancer was reported by 
Bagley and co-authors’ in patients with presumed clin- 
ically localized ovarian cancer (Stages I and II). In their 
initial report patients referred to the National Cancer 
Institute with a diagnosis of Stage I or II ovarian 
cancer underwent pretherapy peritoneoscopy. Three 
of five patients referred with Stage I or II ovarian 
cancer were demonstrated to have diaphragmatic 
metastases.’ This series was continued by Rosenoff and 
co-authors” to include 16 women with Stage I and II 
ovarian cancer who had biopsy-proved diaphragmatic 
metastases. This seemed, in part, to account for the 
failure by surgery alone or surgery plus pelvic irradia- 
tion. In Stage III (abdomen) and IV (distant metas- 
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tases), 23 of 33 patients (70 per cent) had diaphrag- 
matic metastases. | 

Because of the findings reported by Bagley and co- 
authors,’ 14 patients with alleged localized ovarian 
cancer (Stage I and II) admitted to Roswell Park 
Memorial Institute for further therapy underwent pre- 
therapy peritoneoscopy. The patients were seen from 
December, 1975, through April, 1976. All, were re- 
ported to have no residual malignancy at the time of 
referral. Seven women had Stage IA (one ovary), two 
Stage IB (both ovaries), and five Stage IIB (pelvis) ovar- 
ian cancer. In addition five selected patients with Stage 
III and IV ovarian cancer underwent pretherapy 
peritoneoscopy. Although we did not routinely per- 
form peritoneoscopy on Stage III and IV ovarian 
cancer, three were performed because the referring 
surgeon reported that the entire extent of tumor had . 
been resected, and two were performed because after 
laparotomy elsewhere they wêre referred to the Insti- 
tute as an unknown primary. The latter two women 
were subsequently demonstrated to have ovarian 
cancer. 

This paper will discuss the 14 women with Stage I 
and II ovarian cancer with respect to (1) diaphragmatic 
metastases, (2) positive cytologic washings from the 
pelvis and right and left paracolic spaces, (3) the 
efficacy of seeing the diaphragm and pelvis at 
peritoneoscopy, and (4) other abnormalities seen at.the . 
time of peritoneoscopy. Cytology was considered posi- 
tive if cancer cells consistent with the primary were 
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demonstrated. Cytology diagnosed as atypical was con- 
sidered negative in this evaluation. 

A direct-vision 9 mm. peritoneoscope (American 
Cystoscopic) was employed with a standard two- 
puncture system. All peritoneoscopies were performed 
under endotracheal anesthesia. During peritoneos- 
copy, 200 c.c. of saline were inserted into the pelvis and 
retrieved for cytologic evaluation. Patients were ro- 
tated 30° to the right and 200 c.c. of saline were in- 
serted into the right paracolic space and retrieved for 
cytologic evaluation. Similarly the table was rotated 30* 
to the left and 200 c.c. of fluid were inserted and re- 
trieved for cytologic evaluation. Cytology from the pel- 
vis in one patient was not satisfactory because of its red 
cell content. All cytologic specimens from the right 
paracolic spaces were evaluable. In two patients speci- 
mens from the left paracolic spaces were not obtained 
because of adhesions. 


Results 


Visualization of the diaphragm and pelvis. In all 14 


patients the right diaphragm was visualized without 
significant difficulty. In 13 of 14 women the left 
diaphragm could be visualized. In 10 of the 14 patients 
the pelvis was adequately visualized. However, in four 
patients all or portions of the pelvis could not ias seen 
because of adhesions. 

Abnormalities other than the ‘hence’ Seven pa- 
tients had no suspicious areas requiring biopsy. Seven 
patients had abnormalities visualized with the follow- 
ing histologic diagnoses: r1etastatic ovarian cancer to 
the pelvic peritoneum and anterior abdominal wall 
peritoneum (1); foreign body granuloma of the blad- 
der peritoneum (1); foreign body granuloma of the 
liver (1); fibrosis and lipid granuloma of the anterior 
and lateral abdominal wall peritoneum (1); fibrous 
tissue with hemorrhage of the abdominal wall 
peritoneum (1); cavernous hemangioma of the liver 
(1); and one patient had 30 c.c. of pelvic fluid the cytol- 
ogy of which was positive for malignant cells. 

Cytologic washings. Of the seven patients with clini- 
cal Stage IA ovarian cancer, four had positive washings 
for malignant cells. Three of the four patients had 
positive washings from the pelvis and right and left 
paracolic spaces and the fourth patient had positive 
washings from the pelvis only. Orie of these four pa- 
tients also had biopsy-proved residual ovarian cancer 
in the pelvis and anterior abdominal wall peritoneum. 
Of the two women with Stage IB ovarian cancer, one 
had positive washings from the pelvis and right and left 
paracolic spaces. Therefore, of nine women with Stage 
I ovarian cancer, 55.5 per cent (5) had positive 
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cytologic washings. Four were upstaged to Stage IC 
(one or both ovaries involved with malignant ascites or 
positive washings) and one was upstaged to Stage IH 
ovarian cancer. The patients upstaged to Stage IC were 
treated with intraperitoneal’ chromic phosphate (?*P). 
Of five patients with Stage IIB ovarian cancer, com- 
pletely resected, none had positive eas or residual 
pelvic or abd ominal tumor. 

Diaphragmatic metastases. Of 14 patients with Stage 
I and II ovarian cancer undergoing pretherapy peri- 
toneoscopy, none was found to have diaphragmat- 
ic metastases. Of the five selected patients with Stage 
III and IV ovarian cancer, three had diaphragmatic 
metastases, two proved by biopsy. The third pauent 
had approximately 90 per cent of the diaphragm ré- 
placed by miliary metastases. 

Postoperative complications. Only two patients sus- 


tained minor postoperative complications: fever of un- 


known origin (1) and a superficial wound infection (1). 


Comment 


Because of the reports of Bagley and associates’, and 
Rosenoff and co-authors” that 44 per cent of patients 
referred to the National Cancer Institute with localized 
ovarian, cancer had demonstrable diaphragmatic 
metastases, all patients referred over a 5 month period 
with localized ovarian cancer to Roswell Park Memorial 
Institute underwent pretherapy peritoneoscopy. Of 14 
patients with localized ovarian cancer, none had de- 
monstrable diaphragmatic metastases. However, five 
(35 per cent) had cytologic washings positive for malig- 
nant cells. A total of 55.5 per cent (5/9) with presumed 
Stage I ovarian cancer had cytologic washings positive 
for malignant cells. Though we cannot explain the dis- 
crepancy between our results and those of Bagley and 
associates' and Rosenoff and co-authors? concerning 
diaphragmatic metastases in localized ovarian cancer, 
the free-floating cancer cells demonstrated in our pa- 
tients may account, in part, for some of the recurrence 
after operation or operation plus pelvic irradiation in 
presumed localized ovarian cancer. The finding of 
positive cytologic washings was reported previously by 
Keettel, Pixley, and Buchsbaum,” who obtained 
cytologic washings at the time of initial laparotomy for 
localized ovarian cancer. Of 44 patients with clinical 
Stage IA ovarian cancer, 16 (36.3 per cent) had positive 
cytologic washings.” Of their entire series of women 
with Stage IA, IB, and IC ovarian cancer, 45.5 per cent 
had positive washings taken at the time of laparotomy. 

It is, therefore, concluded that all women with pre- 
sumed localized ovarian cancer at the time of 


` laparotomy should have cytologic washings from the 
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pelvis and both paracolic spaces in addition to careful 
exploration of the pelvis and abdomen and inspection 
of the diaphragm.’ In those patients referred for 
treatment of a localized ovarian cancer who have not 
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Symposium on Future Directions in Perinatal Care 


A Symposium on Future Directions in Perinatal Care, presented by the Columbia 
University College of Physicians and Surgeons and sponsored by The National 
Foundation-March of Dimes, will be presented at the New York Hilton Hotel, New York 
City, March 17-18, 1977. The purpose of this symposium is to present the newest diagnos- 


` tic and therapeutic techniques which have been introduced into obstetric and newborn 
care. New problems relating to the introduction of intensive care—financing, regionaliza- 
tion, consumer needs, as well as ethical dilemmas—will be discussed. Co-chairmen are: 
Dr. L. Stanley James and Dr. Raymond L. Vande Wiele, College of Physicians and Sur- 





geons of Columbia University, 630 W. 168th St., New York, New York 10032. 


Bromocryptine therapy in cases of 


amenorrhea-galactorrhea 


t 


A. M. MROUEH, M.D. 
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New York, New York, and Beirut, Lebanon 


Of 28 patients presenting with amenorrhea-galactorrhea, pituitary tumors were confirmed 
in eight. Six patients had occult hypothyroidism and the rest had an endocrine profile 
suggestive of pituitary tumor or of an idiopathic etiology. Treaiment with bromocryptine 
resulted in suppression of the inappropriate lactation and restoration of regular | 
menstrual function. In five cases, however, the galactorrhea was only diminished and in 


four of these cases, normal ovarian function did not return. Of the 19 patients that were 


seeking fertility and continued the medication for at least 20 days, nine. pregnancies 
resulted. A similar response to bromocryptine was observed regardless of the underlying 
cause of the amenorrhea-galactorrhea. (AM. J. OBSTET. GYNECOL. 127: 291, 1977.) 


TREATMENT OF cases of amenorrhea-galactorrhea 
with sex steroids, clomid human menopausal gonado- 
tropins (HMG), and human chorionic gonadotropins 


has been utilized with varying and inconsistent rates of 


success." Even empirical pituitary radiotherapy has 
been advocated.” Recent advances in neuroendocri- 
nology have elucidated the .role of prolactin (PRL) 
pathophysiology in these clinical entities. Regardless of 
the underlying causes, hyperprolactinemia has been 
shown to be a common feature in most of these pa- 
tients.? Suppression of the elevated PRL by r-dopa* 
and 2-Br-a-ergocryptine* (bromocryptine) has been 
successfully utilized in the treatment of these patients.? 
However, the issues of clinical application have not 
been fully explored. These center about selection of 
patients for therapy, mode of treatment, side effects, 
and the potential long-term effects on recipients and 
their progeny. The purpose of this study is to report on 


the clinical and chemical responses to bromocryptine’ 


therapy in a group of 28 cases of amenorrhea- 
galactorrhea. 
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Material and methods 


The 28 patients comprising this series were investi- 
gated and treated at the American University Medical 
Center Infertility Clinic. They ranged in age from 21 
to 41 years. 13 patients the amenorrhea- 
galactorrhea followed pregnancy (Chiari-Frommel 
syndrome) and in the remaining 15 patients the 
symptoms were spontarieous and unrelated to previous 
gestation (Argonz-del Castillo syndrome). Eight pa- 
tients had radiologically manifest sella turcica enlarge- 
ment (Forbes-Albright syndrome). Variable degrees 
of galactorrhea were noted on physical examina- 
tion of the breasts. These ranged from instances where 
milk-like fluid could be obtained only after manual ex- 


In 


_ pression to cases where the breasts were engorged and 


the secretion appeared spontaneously. The duration of 
the galactorrhea was difficult to assess as some patients 
were not aware of its presence. No patient had evi- 
dence of hepatic or renal disease and none gave a his- 
tory of taking a drug known to cause galactorrhea ex- 
cept for estrogen-progestin combinations to induce 
uterine bleeding. Patient No. 12 was receiving a 
reserpine-containing preparation for hypertension. 
There was no overt thyroid disease. The patients were 
referred after having been treated with various 
therapeutic modalities. T'wenty-one patients were de- 
sirous of pregnancy and, hence, in addition to endo- 
crine evaluation, underwent infertility investigations. 
The remaining seven patients were not seeking fer- 
tility and treatment was primarily utilized to control 
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Table I. Clinical and chemical responses to bromocryptine in patients with hypothyroidism (Group 1) 





Basal value 







During bromocryptine 










Pt. Amenor- Galactor- Progeslerone 
No. | Age | rhea (yr) rhea (yr.) (ng.imi.) 

l 28 6 -4 

2 28 8 3 3.5 15.5 

3 . 26 5 z 7.8 — 

4 31 7 ] 12.0 ; ; — 

5 30 7 2 — — — — 82. 10.2 14.0 13.1 3.0 

6 37 3 3 60 22.0 4.9 10.3 — un — E = 


Table II. Clinical and chemical responses to bromocryptine in patients with pituitary tumors (group II) 














Previous 
ablation 


Galac- 
torrhea 


Amen- 
orrhea 






(yr.) (yr.) therapy 

7 24 4 . 47 None ' 405 . 6.0 
8 36 10 10 None 450 4.9 
9 30 5 2 None 415 10.1 
Hypoxia- 101 2.9 

irradiation 
10 41 20 5 None 340 10.9 
Irr. 165 | 7.8 
11 21 3 3 None 304 11.0 
Hypoxia- 293 9.0 

irradiation 
12 40 5 4 Irradiation 90.5 4.0 
13 23 * 3 None 1,000 9.5 
l4 94 6 6 None 505 9.7 


*Primary amenorrhea. 


the symptoms of amenorrhea and inappropriate 
lactation. 

Tomography of the sella turcica: and visual field 
examination were done on all patients. Baseline 
radioimmunoassay (RIA) determinations of follicle- 
stimulating hormone (FSH), luteinizing hormone 
(LH), PRL, and thyroid-stimulating hormone (TSH) 
were obtained.® These were repeated while the patients 
were receiving the bromocrypune. 

Treatment was started with a dosage of 2.5 mg. twice 
daily with meals. It was monitored by basal body tem- 
perature recording, cessation of lactation, return of 
menstruation, serum PRL, LH, FSH; TSH, proges- 







During bromocryptine 


8.5 7.9 Pregnant first ovulation 
9.0 7.6 29' 8.7 8.9 4.0 e 
Pregnant fourth ovulation 
11.3 4.8 
4.8 4.4 Pregnant first ovulation 
13.5 3.9 
7.5 7.7 SA me S E 
13.5 3.2 
2.0 7.4 31.6 8.6 — 1.6 1.4 
6.5 6.7 n icd dad = m 
12.6 9.4 ss tos E m 
13.2 8.0 170 4,7 5.2 3.9 — 


terone,’ and/or pregnancy. All patients were followed 
at monthly visits for evaluation. 


Results 


The clinical and chemical data for each patient prior 
to treatment were used to divide these patients into 
three groups depending on the underlying etiology of 
their disorder. Hence, Group I is composed of six pà- 
tients with hypothyroidism. The remaining patents 
are divided into two groups depending on their in- 
trasellar pathology, in view of uncertainty concerning 
the reliability ‘of radiologic diagnosis of pituitary 
tumors and because of the long latent period until 





* 
Proges- 
terone 


(ng. ml.) 
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First BBT 
shift 


Day of | Total therapy 





Comments 








— 50 20 Delivered normal female 
18 220 64 Currently pregnant 

30 180 34 Currently pregnant 

10 90 18 Has endometriosis 

26 153 23 Husband is oligospermic 
— 50 26 Had tubal ligation 









First BBT 
shift 


Day of | Total therapy 





Comments 








von 72 36 Delivered normal male; 
postpartum sellar 
enlargement 

10 150 6] Currently pregnant; sellar 
enlargement during first 
trimester 

— 65 10 Currently pregnant 

— 100 0 Lactation ceased, no 
menses, no ovulation 

17 70 36 Cyclic menses; hypertensive 

— 100 — Rautrax not desirous of 
pregnancy 

— 18 — Lactation decreased, therap 
stopped for hypoxia; not 
desirous of pregnancy 

— 110 0 Lactation decreased, no 


menses or ovulation 


these tumors become manifest. Hence, Group II is 
composed of eight patients with a radiologic diagnosis 
of a pituitary tumor and Group III consists of the re- 
maining 14 patients in whom radiologic evidence of a 
pituitary tumor is lacking. However, despite the nega- 
tive radiologic evidence, a pituitary tumor may be sus- 
pected on the basis of clinical and endocrine findings 
(Group IIIA). The patients whose clinical and en- 
docrine profile was not suspicious of a tumor and, 


hence, in whom the underlying cause of the disorder. 


remained undefined, were termed idiopathic and 
placed in Group IIIB. 
In Group I both basal TSH and PRL were greater 


- 
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than normal (z8.0 uU. per milliliter and 30 ng. per 


milliliter, respectively). In addition, LH was beyond or 


in the high-normal range (6 to 20 mL.U. per milliliter) 
and always greater than F SH which was within normal 
limits (5 to 15 mI.U. per milliliter) (see Table I). In 
contrast, in the patients with radiologically diagnosed 
pituitary tumors (Table II), TSH was usually normal 
and never greater than 10 LU. per milliliter, LH/FSH 
ratio was inverted (LH « FSH), and/or both were 
below the normal range. In each case, PRL was in- 
creased. An endocrine profile similar to that in Group 
II was observed for each patient in Group LIA (Table 
III). Since these patients lacked radiologic evidence of 
an intrasellar lesion, they were suspected of having 
tumors. The three patients in Group HIB also had 
elevated PRL and Patient No. 27 had increased pig- 
mentation. The LH and FSH levels were not inverted 
or low, nor was TSH elevated. Thus, the disorder in 
these patients has been termed idiopathic. 

The clinical and chemical responses during bromo- 
cryptine treatment for each patient are given in Tables 
I through IV. Treatment with Bromocryptine was well 
tolerated except in seven patients in whom nausea, 
dyspepsia, and vertigo were noted. In two cases, vomit- 
ing in addition to the above side effects was a cause for 
discontinuation of therapy. In two other patients an- 
tiemetic suppositories were simultaneously used with 
drug intake to control the side effects. 

In the tables, notation of continued lactation during 
treatment and the time of the first ovulation as evi- 
denced by basal body temperature thermal shift, pro- 
gesterone, and/or pregnancy are given. In addition, 
when pregnancy occurred, the time of the fertile ovula- 
tion is noted. In those patients who did not record any 
of the above parameters, or in those in whom normal 
ovarian function did not return during treatment, the 
regularity of menses is noted. 

In Group I, all six women had cessation of lactation 
and ovulated during therapy; the three patients with 
no other apparent reproductive dysfunction became 
pregnant and to date one normal baby girl has been 
delivered and two pregnancies are continuing. In each 
case where blood was obtained prior to and during 
therapy, PRL and TSH were suppressed and LH and 
FSH were within the normal range. 

Five of the patients with pituitary tumors (Group II) 
had return of menses—four had definite ovulation and 
one who did not desire pregnancy did not record her 
BBT. Two patients had decreased lactation (Nos. 13 
and 14) and in the third (No. 10) lactation ceased, but 
no ovulation or menses ensued. It should be noted, 
however, that Patient No. 13 stopped the medication 


\ 
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Table III. Clinical and chemical responses to bromocryptine in patients with suspected pituitary tumors (Group IHA 










Basal values During bromocryptine 








Galac- 
PE torrhea 
No. (yr.) 


15 26 4.5 6.0 8.0 Pregnant first ovulation 
16 23 4.9 — 6.8 Pregnant first ovulation 
68 8.2 . 8.8 8.8 
17 29 6 E 97 2.6 7.0 6.2 . Pregnant second ovulation 
18 27 7 2 36 10.5 16.2 7.8 23 23 8.5 6.1 
19 37 3 4 70. 7.1 7.5 5.8 - e = ne _ 
: 20 37 8 2 40 16.2 19.2 2.9 — — — n sa 
21 37 7 3 28 7.9 15.8 4.1 ass — = E — 
29 36 5 2 140 10.7 16.5 4.] = as EN = -— 
23 33 8 5 270 4.2 9.0 7.0 ien Su Cw = = — 
24 29 3 3 74 8.5 10.3 2.9 79 8.1 4.4 5.5 = 


25 26 2 0.5 135 2 5.9 5.6 280 12.6 5.6 — 0.2 











Basal values |... During bromocryptine 
Amen- PRL FSH TSH PRL FSH TSH Proge. 
Pi. orrhea Cs j (v d ey ("8 ' E ri Ge ! teroni 
No. | Age (yr.) ml. ml. mi. ml. ml. ml. (ng. Im 
26 30 8 6 166 8.5 1.6 6.6 62 1.0 5.4 --— 
27 30 l 9 94 14.5 10.0 4.0 32 3.0 3. 1.5 
28 21 . 2 © l 33 10.6 6.8 4.0 23 13.0 8.8 3.5 0.2 
after only 18 days for transphenoidal tumor resection. therapy in the patients that ovulated, but not in Patient 
Of those who ovulated, three became pregnant. Patient No. 14 who remained amenorrheic-galactorrheic. 
No. 7 had positive tomographic evidence of intrasellar Of the patients in Group IIIA, six of the nine who 
enlargment only after delivery of a normal male infant continued the medication had return of normal ovar- 
and is presently receiving radiotherapy. In Patient No. ian function and cessation of galactorrhea, except Pa- 
8, the tomogram became positive in the first trimester tient No. 21 who had diminished lactation. Patient No. 
of pregnancy coincident with frontal headaches; these 19 had return of regular menses and cessation of galac- 
have spontaneously subsided during the second trimes- torrhea, but no luteal function was recorded. Patient 
ter and the pregnancy is progressing normally. Patient No. 25, with decrease in lactation despite an increase in 
No. 9 became pregnant during therapy after unsuc- PRL, had evidence of ovulation but with insufficient 
cessful transphenoidal pituitary tumor resection and corpus luteal function. In Patient No. 18 galactorrhea 
irradiation and is currently pregnant with no .com- was only diminished and there was no evidence of ovu- 
plaints. In each case, PRL and TSH decreased and LH ‘lation, although menses did resume. Three patients 


and FSH returned to normal during bromocryptine (Nos. 15, 16, and 17) became pregnant; one delivered a 


3 
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First BBT 
shift 


Day of | Total therapy 
Comments 





— 50 26 Delivered normal female 

— 120 : 27 First trimester miscarriage 

— 64 36 Currently pregnant 

12 100 0 Regular menses, decreased 
lactation 

— 150 — Regular menses, not de- 
sirous of pregnancy 

— 5 -— Severe side effects— drug 

. discontinued 

— 32 12 Pregnant spontaneously first 
month posttherapy 

— . 120 18 Regular menses, decreased 
lactation 

— 5 — Severe side effects—drug 
discontinued 

22 90 17 Regular menses, no lactation, 
not desirous of pregnancy 

I7 120. 8 Regular menses, decreased 


lactation short luteal phase; 
not desirous of pregnancy. 






First BBT 
shift 


-Day of | Total therapy " 
omments 





11 150 23 — 
22 50 36 Continued two menses post- 
therapy, pseudocyesis, 
and galactorrhea returned 
7 — 29 Continued menses posttherapy, 


no galactorrhea. Pregnant 
3 months posttherapy 


normal female baby, one had a spontaneous abortion, 
and the third is currently pregnant with complaints of 
headaches. PRL was determined in Patients Nos. 16 
and 17 during bromocryptine and early in pregnancy 
and was decreased from the basal levels. In addition, 
gonadotropins returned to normal during therapy. 

Normal ovarian function returned in all the patients 
in Group IIIB and in each case PRL and TSH were 
decreased with treatment. Gonadotropins were normal 
prior to and during therapy. 

In summary, lactation stopped within 1 to 3 weeks 
from the beginning of therapy. In six patients galac- 
torrhea persisted, but in each case it was markedly 
diminished; however, in five of these normal ovarian 
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function did not return. Of the 25 patients who con- 
tinued bromocryptine therapy for at least 20 days, 19 
had a return of regular menses during therapy and 
four others became pregnant after the first ovulation. 


'Of these 23 patients, 20 ovulated; however, one had 


insufficient corpus luteal function. In two other cases, 
no parameter of ovulation was recorded and in one 
case regular menses resulted but no thermal shift was 
observed. Of the 19 patients in whom normal ovarian 
function was restored, 15 had adequate coital exposure 
with no apparent reproductive dysfunction and nine of 
these became pregnant during therapy. 

Pregnancies occurred following the first ovulation in 
four patients, after the second in two, and after more 
than 5 months in three. À pregnancy rate was not cal- 
culated due to the varying duration of therapy, in 
many cases less than 6 months. Bromocryptine therapy 
was stopped as soon as pregnancy was confirmed (24 to 
55 days) and lactation did not reappear except in one 
patient in the last trimester of pregnancy. To date, 


: three normal babies have been delivered, there has 


been one spontaneous abortion, and five pregnancies 
are progressing normally. 

The manner of response appeared similar for all pa- 
tients regardless of the varying etiologies of their 
hyperprolactinemia. However, all the patients with 
hypothyroidism or "idiopathetic" amenorrhea-galac- 
torrhea ovulated, whereas the two with no return 
of menses and a diagnosis of pituitary tumor and the 
two who had return of menses without ovulation or 
inadequate corpus luteal function were suspected of 
having pituitary tumors. In addition, in those patients 
with diagnosed or suspected pituitary tumors, the basal 
PRL could be correlated (R = 0.81) with the time 
needed for return of normal ovarian function. 

After bromocryptine therapy ceased or the preg- 
nancy was completed, the patients in Group I and II 
reverted to their previous amenorrheic-galactorrheic 
state. This was also true for some of the patients in 
Group III. However, four of these patients (Nos. 20, 
24, 27, and 28) continued regular menses without re- 
turn of galactorrhea after therapy stopped. Two be- 
came pregnant (Nos. 20 and 28) and one had 
pseudocyesis (No. 27) and return of lactation. 


Comment 


Inappropriate lactation with elevated PRL levels is 


' often associated with ovarian dysfunction manifested 


as menstrual irregularity or amenorrhea. This dys- 


. function has been ascribed to the inhibitory effects of 


PRL on the cyclic gonadotropin secretion." However, 
in a previous report we demonstrated that the primary 
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cause of this dysfunction is ovarian refractoriness to 


gonadotropins.? It has been shown that bromocryptine 
is effective in reducing the serum concentrations of 
PRL with cessation of lactation, puerperal and 
pathologic.’ In cases of amenorrhea-galactorrhea 
where HMG failed to restore ovulation, treatment with 
bromocryptine alone resulted in cessation of lactation 
and return of normal ovarian function. Other agents 
that depress PRL, like 1-dopa, are also effective in sup- 
pressing lactation and restoring ovarian function.* 
However, the problems of side effects as well as the 
short-acting nature of the L-dopa make this form of 
therapy less convenient. 

. The effectiveness of bromocryptine in restoring 
normal ovarian function and its minimal side effects 
provides an excellent modality for the management of 
the infertile female with amenorrhea-galactorrhea. 
The pregnancies following this treatment have re- 
sulted in three normal infants, a first-trimester miscar- 
riage, and five pregnancies that are currently continu- 
ing. Although bromocryptine was discontinued when 
pregnancy was confirmed by an immunologic test, lac- 
tation did not reappear during pregnancy except dur- 
ing the last trimester in one case. Following delivery, 
regression to pretreatment status was noted in all the 
treated patients. However, pregnancy may entail 
further compromise of normal pituitary function. Dur- 
ing gestation there is a physiologic enlargement in the 
pituitary, so that if an occult tumor had caused the 
amenorrhea-lactation it may enlarge and compress ir- 
reversibly more pituitary tissue. The possibility of 
hemorrhage into a cystic tumor is also a complication 
that has been reported. Gemzell!! reported four infer- 
tile women with pituitary adenomas treated with 
human pituitary gonadotropins (HPG). During preg- 
nancy, they contracted headaches, bitemporal visual 
field defects, or impaired visual acuity. The symptoms 
regressed after delivery in three women, and one 


woman was operated on in her second trimester of 


pregnancy. Of our three patients that have been deliv- 
ered, tomography of the sella repeated in the postpar- 
tum period showed definite sellar enlargement in one 
patient (No. 7). 

. Symptoms of sexual dysfunction may, antedate the 


recognition of intrasellar tumors by many years. Num- . 


berger and Korie” observed a mean duration of 12 
years of amenorrhea before pituitary adenomas be- 
came clinically and radiologically demonstrable. Furth- 
ermore, the size of the tumor was not related to the 
duration of the interval between. the onset of 
amenorrhea and the appearance of other symptoms 


leading to initial tumor detection. During this pro- 


, 
+ 
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longed latent period, the critical issue confronting the 
clinician is to provide reasonable assurance to the pa- 
tient whether a pituitary tumor is present or not be- 
cause of the limitation of radiologic assistance in early 
detection. However, the endocrine profile provides 
helpful guidelines. In patients with radiologically dem- 
onstrable sellar enlargement (Group II), there is 
marked serum PRL elevation and réversal of FSH and 


` LH levels, but the respective amounts need not be 


necessarily below normal levels when TSH is normal, 
or in a high-normal range. In Group IIIA patients, à 
similar endocrine profile is noted; however, there is no 
radiologic evidence to lead us to suspect a pituitary 
tumor. M l 
In contrast to both Groups I-and IIIA, in the pa- 
tients in Group I, despite slight to marked PRL eleva. 
tion, TSH was elevated in every case and LH was great- 
er than FSH, and in some cases LH was beyond the 
normal range. In this group, overt hypothyroidism was 
not clinically demonstrable. In parts of the world 
where thyroid disease is endemic, the proportion of 
patients presenting with amenorrhea-galactorrhea be- 
cause of hypothyroidism should be appreciated. This 
demonstrates the sensitivity of TSH levels in defining 
these conditions, as Ts and T, determinations were 
normal in some of these patients. Hence, the basal en- 
docrine profile provides a useful tool for delineating 
hypothalamopituitary disorders from subclinical 
hypothyroidism. The prognostic and therapeutic value 
of this distinction is obvious. | 
Regardless of the underlying etiology, bromocryp- 
tine was effective in suppressing the elevated PRL 
levels, reversing the gonadal dysfunction, and restor- 
ing the normal cyclic gonadotropin release. As previ- 
ously reported, '? TSH was also slightly suppressed dur- 
ing treatment. The effectiveness of bromocryptine and 
L-dopa in suppressing PRL in patients with pituitary 
tumors has led some investigators to suggest that these 
tumors may arise secondarily to a hypothalamic disor- 
der." However, more recent data have shown that 
these drugs may act at both the hypothalamus and the 
pituitary,? thus no definite conclusion can be drawn' 
from these studies as to the origin of these tumors. 
The primary cause of gonadal dysfunction is the 


hyperprolactinemia, since by depressing PRL alone, it 


was effective in restoring normal ovarian function. We 
postulate that this would be possible in all except in few 
cases where a tumor had already irreversibly damaged 
the gonadotropin or the hypothalamic portal system. 


-In the hypothyroid patients, the etiology of the 
gonadal dysfunction also appears to be the hyper- 


prolactinemia, since depressing PRL without treating 


E the primary thyroid disease restores normal ovarian 
function. The etiology of the elevated PRL levels: isi. 
most likely due to. compensatory incréase. in TRE: 
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stimulation to overcome the thyroid deficiency. The: 


ability of TRF to. release both PRL and ‘TSH is well, 


> 


established.’ In these patients, although bromocryp- - | 
tine is effective in reversing the ovarian dysfunction or .. 


thyroid replacement, therapy may be equally effective, 


as has been reported previously." 


For patients with amenorrhea-galactorrhea where a 
thyroid „dysfunction is eliminated and where. preg à 


nancy is not desired, bromocryptine may be used for 


continuous. therapy without any escape of PRL secre- 
tion. However, there is no évidence that the underlying | 


pathologic process will, be altered by this therapy. Ex- 


‘perimental evidence in- rats, suggests: that PRL-| 


producing tumors regress: with ergot administration.'? 


Even, if this latter contention is not true, this treatment’ =: 


is superior to other therapeutic - alternatives like - ` 


'estrogen-progestin combinations. The common clini- 


cal practice of placing“ patients with amenorrhea- 


' galactorrhea: on estrogen-progestin combinations to, 


induce cyclic:uterine bleeding is to be condemned. 


Chronic estrogens are known to increase PRL levels!? 


and hencé- may induce, and/or stimulate the growth Oe 


PRL-producing pituitary tumors. Similarly, the advisa- : 


bility of “regulating” menstruation in women with ir- 
regular periods is to be, reconsidered in view of the 
above. Perhaps PRE baseline determination is needed 


to provide a guideline for withholding this line-of | 


t 
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‘treatment! Furthermore, with the increasing use of 


oral contraceptives, some women have developed sec- 


“ondary amenorrhea and‘ ‘galactorrhea during or con- 


 secutive*to.tlieir use.” It has been suggested that the ° 
| suppression -of the hypothalamopituitary axis by the | 
E estrogen-progestin combination, which, is usually tem- 
“porary, may persist in some cases because the steroids 


aggravate a borderline dysfunction previously unrec- 
h ognizéd or create a state of hypothalamopituitary dys- 
: function too severe for spontaneous. resolution. 


In patients with amenorrhea-galactorrhea desirous 


of pregfiancy, bromocryptine has provided a superior | 
modality of inducing-ovulation and thereby ameliorat- ` 


ing infertility. Although clomid and HMG have been 
succéssful, the rates of success have been compromised 


"by the hyperprolactinemia. 2 In a group of 10 patients 


HMG failed to restore ovulation; in eight patients who 


- continued bromocryptine therapy, it was successful i in 
l inducing: ovulation in all, and pregnancy occurred.in 
c three.’ Pregnancy i in patients with pituitary tumors en- 


_ tails .some risk of tumor expansion; both irradiation 


. and the neurosurgical ‘advances of trensphenoidal ex- 
rpation of these tumors should inae the pursuit. of 


.and ‘satisfactory treatment for galactorrhea and it’ re- 
^ verses the associated hypogonadism. It is the treatment 
. of choice since it is effective and devoid of adverse, 


pregnancy less hazardous. - ; = 
In ‘conclusion, bromocryptine is an ‘effective, ‘safe, 


a 


ef fects. b 
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Agonadism 


Case report and review 


L. L. PENNEY, M.D. 
GEORGE BETZ, M.D., Pu.D.* 
El Paso, Texas, and Denver, Colorado 


A 24-year-old phenotypic girl with primary amenorrhea was referred for further 
evaluation. The cervix and uterus were absent and no gonadal tissue was present by 
physical examination or at laparotomy. Her serum FSH was elevatea and there was no 
increase in serum testosterone following HCG stimulation. The defeci(s) in this case and 
similar patients with “agonadism”} reported to date are compatible with various genetic 
hypotheses. (AM. J. OBSTET. GYNECOL. 127: 299, 1977.) 


IN 1956, Overzier and Linden’ reported two siblings 
who were phenotypically female with minimal am- 
biguity of the éxternal genitalia but who were sex- 
chromatin negative and in whom no gonadal tissue was 
found at operation. Based on absence of gonads by 
gross inspection, the diagnosis “true agonadism” was 
introduced. Subsequently, nine additional cases have 
been described.?"!9 Parks and associates,’ described a 
case with biochemical evidence of functional Leydig 
cells and disputed the accuracy of the term “true 
agonadism" but Rios and associates," after extensive 
study of their patient, were unable to detect any occult 
gonadal tissue. Thus, there is a question as to whether 
these patients represent a heterogeneous group or a 
spectrum of abnormality in gonadal development. 

This communication describes the twelfth such pa- 
tient who appears to fall in the spectrum of XY 
“agonadism.” 


Case report 


The patient is a 24-year-old phenotypic female who 
first consulted a physician at age 19 for primary 
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amenorrhea. Scant pubic hair had appeared at age 17 
but axillary hair and breasts had failed to develop. 
Three siblings were reported normal. The labia were 
described as infantile and a “tiny clitoris” was noted. 
The perineal body was long. The vagina was sounded 
with a cotton-tip applicator through the hymenal ring 
to a depth of 2% inches. No inguinal or labial masses 
were palpable. Urinary gonadotropins were reported 
as 50 to 100 mouse uterine units. A laparotomy re- 
vealed no internal genitalia except "adnexal rem- 
nants," which were excised. Histologic examination 
of this tissue revealed bilateral immature Fallopian 
tubes. Therafter, administration of oral estrogen 
had resulted in moderate breast development. 

Our initial examination confirmed the above physi- 
cal findings. Her height was 70 inches and arm span 
was 75 inches. An intravenous pyelogram was normal. 
Estrogen was stopped and 2 weeks later her serum 
follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH) were 100 and 36 mI.U. per milliliter, 
respectively. A buccal smear was X-chromatin negative 
and karyotype was 46 XY on 29 counts from pe- 
ripheral blood. A thirtieth count was missing a single 
chromosome 15. Serum testosterone and andros- 
tenedione were 59 and 78 ng. per 100 milliliters, re- 
spectively, and 17-ketosteroids were 5 mg. per 24 
hours. Blood pressure was 110/60. 

Dexamethasone, 0.75 mg., three times a day, was 
administered orally for 14 days following a baseline ' 
urinary 17-ketogenic steroid level of 6.6 mg. per 24 
hours. On day 10 the 24 hour urine 17-ketogenic 
steroids were 2.7 and the 17-ketosteroids were 4.0 mg. 
Human chorionic gonadotropin, 10,000 units in- 
tramuscularly daily, was given for 4 days beginning on 
day 11 of dexanethasone administration. Two hours 
after the last HCG dose, the serum testosterone was 14 
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Table I. Reported cases of XY gonadal agenesis or "true agonadism" 








Age of | Gonado- X- 
Author patient External genitalia Internal genitalia tropins chromatin 





Overzier and 15 Absent vagina; enlarged Bilateral epoophoron and 19.2 M.U. Negative Not 
Linden! clitoris; urogenital immature epididymis . done 
SINUS 
Overzier and i2 As above As above 38.4 M.U. Negative Not 
pee done 
Philipp? 18 Absent vagina; hypo- None “High” Negative Not 
z plastic clitoris and , i - done 
| labia; urogenital sinus | > 
Schoen and 1] Absent vagina; phallic | Vas and immature epi- «5 M.U. 5% X-chro- Not 
associates? tubercle.with prepuce didymis on right; vas and matin done 
and male type urethra epoophoron on left positive 
—. Chaptal and 10 Absent vagina; phallic Right epididymis and Undetect- Negative — 46,XY 
associates! tubercle with prepuce epoophoron-like tubules able | 
Dewhurst, Paine, 17 Minute blind pit at Tubules resembling uter- 135 M.U. Negative | 46,XY " 
and Blank? introitus; normal horn and Wolf- 
clitoris; fused labia fian duct 
Emson and 9 Single perineal urethral Bilateral immature fal- Not done Negative | 46,XY 
Buckwold® opening; enlarged lopian tubes, epididy- 
i clitoris mis-like structures, and 
paraovarian tubules 
Rath, Scheiben- 6 Enlarged clitoris with None found Not done Negative — 46,XY 
reiter, and - prepuce; absent 
Thalhammer’ vagina 
Sarto and . 19 Absent vagina; normal Bilateral rudimentary Not done Negative — 46,XY 
Opitz* l clitoris; infantile labia fallopian tubes 
Parks and ` 3 Enlarged phallus; pos- None found Serum: Negative — 46,XY 
associates? | terior labial fusion; FSH 1.9 
urogenital sinus. ng./ml. 
LH 0.72 
` ng/ml. 
Rios and 16 Underdeveloped labia and None found Plasma: Negative 46,XY 
associates!’ clitoris; lower two FSH 2,700 l 
thirds of vagina ng./ml. 
present LH 297.6 
ng./ml. 
Penney and 24 Infantile labia and Bilateral immature 50-100 Negative — 46,XY 
Betz clitoris; 7 cm. fallopian tubes M.U, Serum: 
vagina; normal female FSH 100 
urethra; posterior mlI.U./ml. 
labial fusion LH 36 . 
mI.U./ml. 





and androstenedione was 25 ng. per 100 mili- 
liters. | 

The patient refused any more elaborate biochemical 
. evaluation. 


Comment 


As Parks and associates? have emphasized, 
“agonadism” is rare and, of the ‘causes of male 
pseudohermaphroditism, is the only diagnosis as- 
sociated with absence of demonstrable gonadal tissue. 
They argue that "agonadism," in which neither Mülle- 
rian nor Wolffian ducts are significantly developed, is 
associated with an enlarged phallus at birth, indicating 


that some fetal testicular function did occur, albeit in 
not enough quantity or at not an early enough time to 
cause full Wolffian stimulation or full Mullerian inhibi- 
tion. “Agonadism” and “anorchia,” in their view, 
“could be considered to be the two extremes of a con- 
tinuous disease spectrum wherein the amount of tes- 
ticular tissue present would determine the ductal 
makeup and the phenotypic picture, thereby account- 
ing for the published case variations.” On the one hand 
would be “anorchia” with demonstrated Leydig cell 
function at puberty! and, on the other, “agonadism” 


"with Leydig cell function present at birth but greatly 


diminished to occult. In cases with elevated gonado- 
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tropins with failure to virilize at puberty, they suggest 
"that the Leydig cell function becomes even more in- 
adequate as the patients grow older." Only one of the 
patients so referenced by Parks and associates? had 
"higb" gonadotropins, the other two being in the nor- 
mal range for 24 hour urinary mouse units.’ Rios and 
associates? have since reported another case with 
marked gonadotropin elevation and ours is the fourth. 
Dewhurst, Paine, and Blank? had previously reported a 
case with increased gonadotropins not included by 
Parks and associates.? 

Inspection of Table I reveals a subgroup of patients 


with increased gonadotropins who were relatively non- ` 


virilized. Our patient, and that of Rios and associates,"? 
had no clitoral enlargement and, so far as we know, 
had no virilization at birth. Rather than testicular func- 
tion declining with postnatal age, as postulated by 
Parks and associates,’ we believe it equally plausible 
that these cases represent the real extreme of the 
proposed spectrum and that our patient and that of 
Rios and associates? had minimal and transitory tes- 
ticular function at an early stage in utero. The long 
perineal body and inadequate vagina, as well as incom- 
plete Müllerian inhibition in our patient, suggest such 
an occurrence. At birth, these patients would in a func- 
tional and anatomical sense represent "true ago- 
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Table II. Spectrum of XY gonadal agenesis 


Agonadism “Agonad- 
(true?) dism” 





“Anorchia” 
FSH Increased Normal Normal 
Virilization Nondetectable Mild Marked (male 
at birth (female phenotype) 
phenotype) 


nadism.”* Documentation of such a patient in the 
neonatal period is, of course, unlikely because of lack 
of ambiguity of the genitalia. Nevertheless, from the 
clinical findings we propose that the patients with ele- 
vated gonadotropins were so affected at birth and not 
as a result of Leydig-cell function declining as the pa- 
tient grew older. Note from Table I that all the patients 
with verified increase of gonadotropins were diag- 
nosed at adolescence or beyond. 

As mentioned by Rios and associates,? the possibility 
of concomitant Müllerian agenesis and true agonadism 
cannot be eliminated and, indeed, is an attractive 
hypothesis in a case such as ours where the remaining 
Miillerian structures are not unlike those in 45,XX 
Müllerian agenesis (Table II) and signs of virilization 
are nearly nonexistent. 
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Ovarian extraembryonal teratoma 


II. Endodermal sinus tumor mixed with 


other germ cell tumors 


GORDON K. JIMERSON, M.D. 
J. DONALD WOODRUFF, M.D. 
Oklahoma City, Oklahoma, and Baltimore, Maryland 


From the files of the Emil Novak Ovarian Tumor Registry, 18 cases of mixed ovarian 
germ-cell neoplasms containing endodermal sinus tumor as one element have been 
reviewed. The data regarding the patient age, presenting symptoms, gross appearance of 
the tumors, and response to therapy are similar to those reported in a previous series of 
pure endodermal sinus tumors. Response to all modes of therapy is disappointing but 
there is growing evidence that combination chemotherapy should be added to surgical 
excision as a routine part of therapy in such patients. The rarity of this lesion is such that 
meaning ful data are likely to be available only if individual and institutional experiences 
are combined in central tumor registries. (AM. J. OBSTET. GYNECOL. 127: 302, 1977.) 


THE ENDODERMAL sinus tumor is an unusual germ- 
cell tumor found in the ovaries of, young women and 
children. The histologic pattern resembles extraem- 


. bryonal tissues in the early developmental stages in- 


- 


cluding extraembryonal mesoblastic tissue and yolk sac 
epithelium.’ Because of the apparent extraembryonal 
nature of these tumors, the authors have suggested 
that they be classified as a type of extraembryonal 
teratoma (Table I). In a previous report the clinical and 
pathologic features of 41 cases of pure endodermal 
sinus tumors of the ovary were discussed in detail." As 
reported with other germ-cell tumors, this tumor is 
often mixed with germinomas, choriocarcinoma, 
polyvesicular vitelline tumor, mature and/or immature 
teratomas. In the present series 1s a group of patients 
whose ovarian tumors contained endodermal sinus 
patterns mixed with other germ-cell tumors. Compari- 
son of patient profiles, treatment, and survival data is 
made with previously reported data from a series of 
pure endodermal sinus tumors in an effort to define 
differences that may exist between the two groups. 
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Material 


This review includes 18 cases from the Emil Novak 
Ovarian Tumor Registry of the American Gynecologic 
Society. Histologic sections were reviewed and in all 
cases an endodermal sinus pattern was identified with 
one or more distinctly separate germ-cell tumor pat- 
terns. Patient profile and clinical data were available 
for each patient and follow-up for at least 1] year, or 
until death, in 14 of the 18 patients. 

The ages of the patients ranged from 9 to 25 years, 
with a mean age of 15 years. Only three patients were 
parous; however, the youth of the patients at risk un- 
doubtedly explains this feature. A total of 12 patients 
sought medical attention because of abdominal pain. 
Though the tumor was twisted in four patients, the 
pain was apparently secondary to necrosis and rapid 
enlargement in the remainder. Two patients presented 
to their physicians because of noticeable enlargement 
of the abdomen, and pelvic pressure was the present- 
ing complaint in one instance. 

Gross pathology. Though large, the tumors tended 
to be unilateral and encapsulated. Intra-abdominal 
metastases were described in only two patients and no 
patient had known extra-abdominal metastasis at the 
time of diagnosis. The sizes of the tumors ranged from 
11 to 30 cm. and the weight from 700 to 3,900 Gm. | 
Only one patient had bilateral endodermal sinus 
tumors. On gross inspection, the tumors were usually 
smooth and soft with a frequent analogy being made to 
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Table I. Germ cell tumors of the ovary 





I. Undifferentiated germ cell tumors 
A. Germinoma 


II. Extraembryonal teratomas 
A. Choriocarcinoma 
B. Endodermal sinus tumor 
C. Polyvesicular vitelline tumor 


III. Teratomas 
A. Immature 
B. Mature 
l. Benign 
2, With malignant element 
3. Carcinoid 
4. Struma ovarii 
. Others 


IV. Gonadoblastoma 


Qt 


V. Mixed germ-cell tumors (tumors containing elements 
of two or more of the above histologic types) 


the consistency and appearance of brain tissue. Large 
areas of necrosis were common. 

Microscopic pathology. Microscopic examination 
revealed mixed germ-cell tumors but typical areas of 
endodermal sinus pattern were identified in all lesions. 
The endodermal sinus pattern consisted of a loose 
meshwork of extraembryonal mesoblast with channels 
lined by epithelium that varied from low columnar to 
flattened endothelial-like cells. The characteristic pat- 
tern of a central vessel with a mantle of tumor cells 
protruding into a cystic space or channel, the endo- 
dermal sinus as described by Teilum,? was present in 
all tumors (Fig. 1). 

The 18 cases of mixed tumors reported herein rep- 
resent 31 per cent of all endodermal sinus tumors from 
the registry. The endodermal sinus tumor was mixed 
with germinomas, embryonal or immature teratomas, 
choriocarcinomas, polyvesicular vitelline tumors, and 
mature teratomas. Endodermal sinus tumor and ger- 
minoma was the most common combination and was 
found in nine cases (Table II). Endodermal sinus 
tumor was mixed with mature teratomas in three in- 
stances (Fig. 2) and polyvesicular vitelline tumors in 
two cases. In three cases, the endodermal sinus tumor 
was associated with immature teratoma and one of the 
three also contained choriocarcinoma. There was one 
additional case with the combination of endodermal 
sinus tumor and choriocarcinoma (Fig. 3). Although 
the numbers are too small to be statistically significant, 
it is interesting to note that both patients with the com- 
bination of endodermal sinus tumor and immature 
teratoma survived. In the only other long-term sur- 
vivor the neoplasm contained, in addition to the en- 
dodermal sinus pattern, both mature teratoma and 
polyvesicular vitelline tumor. 
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Fig. 1. Endodermal sinus tumor with endodermal sinus pat- 
terns in upper right and lower left corners. 





Fig. 2. Endodernal sinus tumor beneath respiratory elements 
of mature cystic teratoma. 





Fig. 3. Choriocarcinoma. Other areas of this tumor revealed 
endodermal sinus pattern. 
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Table II. Germ-cell tumors combined with 
endodermal sinus tumors 


Histologic type No. 
Germinoma 9 
Mature teratoma 3 
Immature teratoma 2 
Choriocarcinoma l 
Immature teratoma and choriocarcinoma l 
Mature teratoma and polyvesicular vitelline tumor 2 





Table III. Treatment and survival 





Treatment 


Stage 1A: 
Unilateral adnexal removal 11 9 2 
Total hysterectomy, adnexal 2 l l 


removal, and chemotherapy 
Stage IHT*: 
Unilateral adnexal removal and l l 0 
resection of adherent omentum 





*Stage III by virtue of extension into omentum. 


Therapy and survival. Of the 14 cases in which 
follow-up data were available, 13 were FIGO Stage la 
and one was FIGO state III by virtue of extension into 
adherent omentum. Eleven patients were treated by 
unilateral adnexal removal only and one by unilateral 
removal with excision of adherent omentum (Table 
III). Ten of these patients are dead and the mean 
survival time was 7 months. The range of survival was 2 
to 15 months. Two patients treated by unilateral 
salpingo-oophorectomy are living and well at 2 and 6 
years’ follow-up. Two of the 14 patients were treated 
with combination therapy including total hysterec- 
tomy, bilateral salpingo-oophorectomy, and multiple- 
agent chemotherapy. One patient died in 2 months 
despite postoperative methotrexate, vincristine, and 
cyclophosphamide. Postoperatively, another patient 
received. actinomycin-D, vincristine, and cyclophos- 
phamide (V AC) intermittently for 1 year, at which time 
a "second-look" operation revealed no evidence of 
tumor. She is living and well 3 years after the initial 
diagnosis. 


Comment 


It is not uncommon to find several varieties of 
germ-cell tumors represented within a single ovarian 
neoplasm. This tendency toward the development of 
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mixed tumors is especially common among immature 
or malignant germ-cell neoplasms." ê The present 
series of 18 cases of mixed germ-cell tumors, in which 
one of the histologic entities was endodermal sinus 
tumor, was extracted from a series of 59 endodermal 
sinus tumors. Thus, 31 per cent of the endodermal 
sinus tumors from the Emil Novak Ovarian Tumor 
Registry were found to be mixed with other germ-cell 
tumors. The young age of the patients, the tumor size, 
and the gross appearance of the mixed tumors were 
remarkably similar to the data previously reported for 
pure endodermal sinus tumors. The survival rate of 21 
per cent is not statistically different from the dismal 9 
per cent salvage reported for pure tumors.” This seems 
to substantiate our previous statement that the prog- 
nosis of mixed tumors is determined by the most, 
malignant element in the tumor.* 

The treatment of endodermal sinus tumors remains 
somewhat controversial. Surgical therapy alone is obvi- 
ously inadequate in most cases and radiation therapy in 
a limited number of cases did not seem to improve 
survival. ^: 7? In our series of pure endodermal sinus 
tumors, there was evidence, based on two cases, to 
suggest an improved survival with the use of multiple 
chemotherapy.® Only two patients in the present series 
received chemotherapy. One is surviving without evi- 
dence of disease 3 years after the original diagnosis. 
The other patient died 2 months after the start of 
therapy. This evidence, though meager, added to re- 
ports in the literature of apparent response to combi- 
nation chemotherapy for endodermal sinus tumors, 
nongestational choriocarcinomas, and immature tera- 
tomas supports the vigorous and routine use of 
multiple agent chemotherapy in these patients.” Wee 

Alpha-fetoprotein (AFP) has been discovered in the 
serum of several patients with ovarian endodermal 
sinus tumors." Since AFP is produced by the yolk sac," 
this finding supports the theory of extraembryonal 
origin.” If AFP is consistently present in patients with 
endodermal sinus tumors, serial determinations should 
prove useful as a monitor of therapy and an indicator 
of recurrence. Unfortunately, AFP studies were not 
done in any patients in this series. One patient in our 
series of pure tumors had a positive AFP determina- 
tion. Because of the potential value of AFP as a tumor 
marker and the need for additional experience, we 
recommend serial determinations be done in all pa- 
tients with endodermal sinus tumors. 
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Papillary tumors of the peritoneum in women: 
Mesothelioma or papillary carcinoma 
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It has been urged recently that the surface tumors of the ovary be classified as 
mesotheliomas because both of these neoplasms have a common ancestry. It was suggested 
also that the rare extragonadal peritoneal tumor of a microscopic morphology similar to 
that of the ovarian tumor be considered as a mesothelioma. In the present report, 
objections to this classification are offered. Fifteen cases of diffuse and/or localized 
peritoneal tumors interpreted as papillary carcinoma arising from extraovarian tissue of 
Müllerian potentiality are described, and distinctions from mesothelioma are pointed out. 
Reasons for opposing the grouping of ovarian carcinoma or extragonadal papillary 
carcinoma of the peritoneum with mesothelioma include the need for categorizing the 
latter separately in order to monitor its association with asbestos exposure and the 
possibility that biological differences between these tumors may lead to the development of 
different modes of therapy. (AM. J. OBSTET. GYNECOL. 127: 306, 1977.) 


THE FINDING OF diffuse involvement of the peri- 
toneum by tumor in the absence of an obvious pri- 
mary site of origin is an occasional experience at 
laparotomy or even at autopsy. In women, the ovary is 
the leading suspect as the originating site, but examina- 
tion may appear to exclude this possibility. In some 
such instances the pathologist may entertain the diag- 
nosis of diffuse mesothelioma with varying degrees of 
certainty. In other cases there will be a preference for 
metastatic papillary adenocarcinoma, and the micro- 
scopic morphology will be noted to resemble that of 
serous papillary cystadenocarcinoma of the ovary. 
The same problem may arise in relation to an ex- 
traovarian mass in the pelvis or elsewhere in the abdo- 
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men which has a microscopic morphology similar to 
that of the diffuse tumors. There have been a number 
of reports of such localized extragonadal tumors re- 
sembling those of the ovary." * In several instances 
these tumors have been labeled mesothelioma,” > 7 
that term and papillary carcinoma have been regarded 
as synonymous." ° In these and other discussions, some 
in the context of a proposed classification of ovarian 


or 


neoplasms based on embryology, an explanation for 
this resemblance has been offered." In essence, this 
rationale is that the surface ovarian tumors and the 
extragonadal tumors of similar morphology, as well as 
mesotheliomas, all arise in cells derived from the em- 
bryonal coelomic epithelium. 

Recently it has been urged that since those tumors 
are identical in basic histogenesis and appear to de- 
velop in a derivative of the premordial tissue, i.e., 
mesothelium, they should all be regarded as meso- 
theliomas and so designated." 

However, questions arise as to the theoretical validity 
and practical advisability of this synthesis, and in the 
present communication this subject will be discussed. 

It has been accepted for some time that the germinal 
epithelium of the ovary and the mesothelium of the 
general peritoneal cavity are products of the same 
embryonal coelomic epithelium. It has been demon- 
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strated also that the ovarian tumors of the surface 
epithelial and ovarian stromal type indicate in their 
morphology the embryonal relationship to the Mülle- 
rian system. Similarities of cell type and structure and 
synchronous occurrence in several sites have been cited 
as relating these tumors of the ovary to those originat- 
ing in the tube, endometrium, and cervix.® 1 !! The 
multipotency of the germinal epithelium of the ovary 
and the subjacent mesenchymal tissue is viewed as a 
retention of the embryonal potentiality of the Mulle- 
rian tissues. This concept has been extended to explain 
the rare occurrence of tumors resembling the common 
epithelial tumors of the ovary on the serosa of the 
uterus, on the uterosacral and broad ligaments, and 
elsewhere in the pelvic and extrapelvic peritoneum. 
It is hypothesized that "Müllerian-directed'^ or 
*Müllerian-oriented"'? elements in the extragonadal 
sites undergo, in response to certain stimuli, a "Mülle- 
rian metaplasia."" This process has been termed also 
"Müllerianosis". Sternberg’ has emphasized this 
hypothesis by stating that the occurrence of neoplasms 
containing Müllerian epithelium does not imply a 
theory of embryonic cell rests but rather a retention of 
potentiality for differentiation conditioned by em- 
bryonic origin. Czernobilsky and Lancet! support 
the concept that invaginations of the peritoneal 
mesothelium, derived fron the coelomic epithelium, 
may proliferate and undergo metaplasia, with the de- 
velopment of neoplasms of the ovary and within 
retroperitoneal lymph nodes. They suggest that such a 
mechanism may also explain their case of carcinoma of 
the broad ligament. 

The basic idea is not new. In 1912, Goodall'* com- 
mented that“. . . the frequency of endothelioma (sic) 
of the ovary as compared with true sarcoma is probably 
due to the mesothelial origin of the interstitial paren- 
chyma of the ovary.” In the presentation referred to 
above, Parmley and Woodruff’ have revived this sim- 
plified version of Müllerianosis by suggesting that the 
surface epithelial tumors of the ovary be called 
mesotheliomas of the ovary since they originate in 
mesothelium and only “incidentally” (quotation theirs) 
involve the ovary. The histologic similarity of the ex- 
traovarian papillary tumors, which the authors regard 
as mesotheliomas, * . . . most dramatically defend the 
validity of the concept.” 

Conceivably, however, complexities of the process 
remain to be explored. For example, recently Gondos”? 
has demonstrated the occurrence of a marked prolif- 
eration of the surface epithelium of the ovary during 
the fourth and fifth months of gestation, possibly as a 
result of steroid hormone stimulation. Whether other 
portions of the Müllerian apparatus respond similarly 


— — n S 7 ` e-r 
TE 1 ; 9 P NT. VA . P "v « ‘én 


Papillary tumors of peritoneum 307 - 


is an intriguing question. In any event it seems proba- 
ble that these cells are sufficiently different biologically 
from the general peritoneal mesothelium as to raise 
doubts regarding the rationale of invoking their origi- 
nal embryogenesis as a basis for the nosology of neo- 
plasms arising from them. 

We shall not go further into a discussion of the 
merits of the unitarian point of view as theory. We shall 
present some instances of apparent extraovarian papil- 
lary tumors resembling those of the ovary, which 
raise some related practical issues, especially the desira- 
bility of making a distinction between extraovarian 
peritoneal carcinoma and peritoneal mesothelioma. 
This consideration applies particularly to diffuse 
growths, where the differentiation may be quite 
difficult, but also includes some localized papillary 
tumors of the sort that have been at times classified, 
erroneously we believe, as mesothelioma. We shall 
refer also to some possible disadvantages that might 
arise from a blanket use of the term "mesothelioma" to 
cover ovarian tumors and extraovarian tumors of the 
surface papillary carcinoma type. 


Material 


During a period of approximately six years, tissue 
material (stained or unstained slides and/or paraffin 
blocks) and data of varying quantity and quality 
were received for 113 cases categorized as diffuse 
mesothelioma of the peritoneum. These came from 
many sources, essentially in two series. Thirteen (11.5 
per cent) were in women. No acceptable case of 
localized peritoneal tumor in a woman of the form de- 
scribed as solitary fibrous mesothelioma was received. 

During the same time interval, among a number of 
cases involving female subjects submitted for consider- 
ation as possible peritoneal mesothelioma and where 
that diagnosis was rejected, 15 were of the papillary 
type, histologically resembling, to a greater or lesser 
degree, ovarian carcinoma. The classification in each 
case was based on microscopic features. These cases 
form the basis of the present report. A small number of 
additional cases of peritoneal tumor also judged to be 
carcinoma rather than mesothelioma were received. 
However, these bore little resemblance to the tumors 
under discussion, being essentially nonpapillary, and 
were considered to be of possible undetected origin in 
the pancreas, gastrointestinal tract, or other organ. 

None of the 15 cases presented was known or sus- 
pected to have had significant exposure to asbestos. 


Results 


The significant available features of the cases are 
listed in Table I. Except for two patients (a child of 
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Table I. Clinical data for 15 cases of papillary tumor 


Clinical features 
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Gross findings 





l 71 Gastrointestinal symptoms for 19 months. Lower Laparotomy: Large mass in mesentery and invading 
abdominal mass. Gastrointestinal series wall of transverse colon. No mucosal involve- 
negative. Biopsy of breast 4 years earlier ment. Multiple peritoneal implants. Uterus and 
called benign ovaries negative I 

2 80 Intestinal obstruction. Laparotomy, biopsy of Autopsy: Ascites. Tumor mass (9.5 cm.) surrounding, 
tumor, ileocolostomy. Died 2 weeks invading, and stenosing transverse colon. Similar 
later. Five years earlier had had mass in pelvis invading sigmoid colon and bladder. 
laparotomy with removal of tumor involving Mucosa negative. Few metastatic nodules on 
intestine. Also bilateral oophorectomy abdominal wall | 

3 27 Palpable rectovaginal mass. Previous biopsy Laparotomy: 6.5 cm. mass in rectovaginal septum. 
of mass and unilateral oophorectomy Mucosa negative. Overlying peritoneum showed 

no tumor. Only surface and cortex of ovary and 
regional lymph nodes involved 

4 83 Ascites, fluid cytology negative. X-ray Autopsy: 20.cm. cystic-necrotic mass protruding from 
studies negative. Died shortly after pelvis, attached to rectum, bladder, left 

ovary, and uterus. Another cystic mass in omentum. 
Ovaries and uterus negative. Few small . 
nodules on surface of liver 

5 56 Pain in right iliac fossa for 2 months. Laparotomy: Mass in mesentery of cecum and ascending 
Radical mastectomy 10 years earlier colon, partly cystic (10 by 5 cm.). 

Mucosa negative. Uterus and ovaries negative 

6 64 Admitted for elective cholecystectomy. Laparotomy: Ascites. Peritoneum diffusely studded 
Weight loss with tumor nodules. Tumor mass in omentum 

7 61 Ascites. Previous hysterectomy and Laparotomy: Omentum filled with tumor masses. No 
unilateral oophorectomy (data un- abnormality in pelvis. No primary tumor 
known). Gastrointestinal series negative identified. Serosa apparently negative 

8 68 Ascites. Large inguinal node. Masses felt in Autopsy: 10 cm. mass in rectovaginal pouch, invading 
pelvis. Died as result of accident uterus. 4 cm. mass adherent to stomach, spleen, and 

pancreas. 3 cm. mass deep to umbilicus. Smaller nod- 
ules scattered over peritoneum. Inguinal node positive 

9 67 Panhysterectomy in 1939. Ascites December, Autopsy: Peritoneum covered by 2-3 mm. nodules. 
1969. Died May, 1970 Metastases to lungs, thoracic lymph nodes. 

No primary tumor found 
10 79 Ascites. Cytology positive. Sudden death. Autopsy: Diffuse neoplastic process matting viscera 
No previous surgery together. No primary tumor found in 
any abdominal or pelvic viscus 
11 63 Weight loss, ascites. Cytology positive Laparotomy: Diffuse carcinomatosis. Ovaries of 
normal size. Cortex involved bilaterally. 
i | Tumor in small cyst in one ovary 
12 53 Hysterectomy, bilateral oophorectomy. Endo- Laparotomy: Generalized abdominal carcinomatosis. 
metriosis of ovaries. No evidence of Mass in omentum 
carcinoma. Evidence of intestinal ob- 
struction two years later 
13 59 Cholecystomy for cholelithiasis. In- Laparotomy: Diffuse infiltration of entire peri- 
testinal obstruction six months later toneum by tumor nodules. Small intestine 
7 matted together. No primary site 
found. Ovaries negative on palpation 
14 4 Mass in canal of Nuch suggesting hernia Laparotomy: Tumor involving pelvis, extensively 
filling rectovaginal pouch, and covering 
pelvic peritoneum. Ovaries said to be free 
of gross lesions 
15 66 Panhysterectomy. Negative for malignancy. Autopsy: Death due to pulmonary embolus. Tumor in 


Ascites six years later. Cytology positive. 
Axillary lymph node positive for tumor. 
Lived with ascites for 3 years 


pelvis extensively involving bladder and rectum. 
Extensive peritoneal involvement. Metastases 
to regional and axillary nodes and one adrenal 





*DPAS = Periodic acid—Schiff reaction after diastase digestion. 


nine cases there were also significant localized masses. 
In four cases, masses were present in the pelvis; in 
three, in the mesentery of the bowel. The omentum 
was massively involved in three. In several cases there 


four years and a woman of 27 years), the ages ranged 
from 53 to 83 years, averaging 67. Nine cases showed 
diffuse peritoneal involvement. In the 4-year-old child, 
the process was diffuse in, but limited to, the pelvis. In 


Volume 127 
Number 3 


Microscopic features 


Acinar and tubulopapillary structures. Small, uniform, crowded cells. Copious 
stroma. No psammoma bodies. DPAS* inconclusive. Resembled serous 
adenocarcinoma of ovarian type, moderately differentiated 


Cellular papillae of small cells with vacuolated cytoplasm. Many psammoma 
bodies. DPAS positive. Resembled serous adenocarcinoma of ovarian type, 
moderately differentiated 


Cellular papillae. Small cells. Numerous psammoma bodies. DPAS equivocal. 
Resembled serous adenocarcinoma of ovary, well differentiated 


Papillae one to several cell layers thick. Cells cuboidal to columnar. Occasional 
vacuole. Some pleomorphism. Moderate number of psammoma bodies. No 
DPAS available. Consistent with serous adenocarcinoma of 
Ovarian type, poorly differentiated 


Ill-formed lobules and fernlike cellular papillae. Crowded, small cells; moderate 
pleomorphism with giant, often multiple, nuclei. No psammoma bodies. 
DPAS not available. Consistent with serous adenocarcinoma of 
ovarian type, poorly differentiated 

In one section: Papillae of small crowded cells, many vacuolated. Numerous 
psammoma bodies. DPAS positive. Consistent with serous cyst- 
adenocarcinoma of ovarian type, moderately differentiated. Another 
section: Less papillary, less differentiated 

Papillae of vacuolated columnar cells. Focally numerous psammoma bodies. 
DPAS negative. Glycogen present. Consistent with adenocarcinoma of ovarian 
type, moderately differentiated 

Intertwining cords of cells with papillary foci. Fairly copious granular 
cytoplasm. Numerous mitoses. Rare psammoma body. DPAS positive. 

Less characteristic 


Small, embedded, papilla-like, cellular tumor nodules with central space, 
fibrous core, or psammoma body, in intestinal serosa. Tubulopapillary forma- 
tions in lymph node. DPAS equivocal. Resembled serous adenocarcinoma of 
ovarian type, well differentiated 

Tubulopapillary formations. Few mitoses. Small, crowded cells with large ple- 
omorphic nuclei. Rare psammoma body. Cortex of ovary involved. DPAS 
equivocal. Less characteristic 

Masses and cords of small cells in small papillary formations. Occasional mitoses. 
Copious stroma. No psammoma bodies. DPAS negative. Less characteristic 


Crudely frondlike, large, cellular papillae. Moderate pleomorphism. Cells large, 
vacuolated, containing glycogen. Rare psammoma body. DPAS negative. 
Less characteristic 


Tubulopapillary formations. Small cells crowded together, one to several layers 
lining tubules. No psammoma bodies. DPAS equivocal. Cytologically 
suggestive of carcinoma 


Large papillae, solidly cellular or with myxoid cores. Cells uniform, small, 
cuboidal. Many psammoma bodies. DPAS equivocal. Less characteristic 


Acinar and papillary in areas. Poorly differentiated and anaplastic with giant 
cells in areas. No psammoma bodies. DPAS focally positive. Less characteristic 


were two or three masses. The individual masses 
ranged from 3 to 20 cm. in greatest diameter. Only two 
were described as partly cystic, the others being appa- 
rently solid. One (in the 27-year-old patient) was in the 
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Comment 


Alive 10 months later with 
recurrence 


Previously removed ovaries 
not described. Five years 
since removal 


Previously removed ovary 
not described 


Ovaries not described. 
Recurrent ascites. Died 1 
year later 


Previously removed ovary 
not described 


One ovary showed minute micro- 
scopic focus, considered metastasis. 


Other ovary negative 


No description of ovaries (30 years 
since removal) 


Symptoms and ascites disappeared 
after radiation. No masses palpable 


Improved on chemotherapy 


rectovaginal septum, invading the rectal and vaginal 
walls. Its only intraperitoneal representation was on 
the serosa and in the cortex of one ovary, which was 
not regarded as the origin. In these cases with pre- 
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Fig. 1. Case 1 (moderately differentiated tumor). Mass in 
mesentery. Multiple peritoneal implants. Branching papillae 
with thick stromal cores. Cells relatively small but nuclei of 
malignant character. (Hematoxylin and eosin. Original mag- 
nification 440.) 


dominantly localized tumor, there was spread to the 
peritoneum of varying degrees in six. 

Metastases were known to have occurred in four 
cases to lymph nodes, regional or distant, and in one 
case each to the lung (and pleura) and the adrenal. In 
two cases the surface and cortex of the ovaries were 
involved, this being considered consistent with implan- 
tation, and in one case one ovary was said to have 
shown microscopic metastasis. In three cases the 
ovaries were described as negative, in one case negative 
to palpation and in another case as negative grossly. In 
one instance no statement at all as to the state of the 
ovaries was made. In one case after autopsy the nota- 
tion was that no abnormality of any pelvic viscus was 
found. In four cases both ovaries had been removed at 
some previous time, and in two cases one ovary had 
been resected. In two of these oophorectomized pa- 
tients the ovaries were found to be free of tumor. 
Therefore, there are five cases lacking a specific de- 
scription of one or both of the ovaries, where it can be 
inferred only that they were not considered to be the 
primary site. In one of these 30 years and in another 
five years had elapsed between oophorectomy and 
death. 

The microscopic morphology varied widely. As men- 
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Fig. 2. Case 3 (less differentiated tumor). Rectovaginal mass. 
Small uniform cells with many psammoma bodies. Two such 
bodies are visible near the top of photograph. (Hematoxylin 
and eosin. Original magnification X440.) 


tioned all were of papillary structure. All were quite 
evidently malignant cytohistologically but of a varying 
grade. Seven appeared to resemble serous papillary 
carcinoma of the ovary rather convincingly, varying 
from moderately to poorly differentiated. The rest 
were less characteristic but did not suggest origin from, 
or resemblance to carcinomas of, any viscus other than 
the ovary. Marked pleomorphism was present in some 
areas of some tumors. Psammoma bodies were present 
in 10 and quite copious in seven. The architectural and 
cellular features are illustrated in the accompanying 
Figs. 1 to 6. 

The periodic acid-Schiff reaction after diastase for 
neutral (epithelial) mucosubstance was available in 13 
cases. It was definitely positive in only four cases. 
In three is was entirely negative, and in six cases it 
was equivocal. Colloidal iron staining for acid 
mucosubstance, performed in 10 cases, added no in- 


formation to that obtained from the periodic acid— 
Schiff. 


Comment 


In 1954, Ackerman™ pointed out very succinctly 
the difficulty in the distinction between papillary 
mesothelioma of the peritoneum and metastatic papil- 


Volume 127 
Number 3 


Fig. 3. Case 6 (less differentiated tumor). Diffuse tumor with 
mass in omentum. Cells vacuolated but relatively small. Occa- 
sional psammoma bodies (bottom of photograph). (Hematox- 
ylin and eosin. Original magnification x 440.) 


lary ovarian carcinoma, particularly of the serous type. 

While papillary and tubulopapillary mesotheliomas 
of very typical microscopic morphology occur in both 
sexes and in both the peritoneum and pleura, it is our 
impression that papillary neoplasms, with the charac- 
teristics of those discussed here, are essentially a prob- 
lem relating to the peritoneal cavity in women. The 
common carcinomas of the ovary as well as these ex- 
traovarian tumors of similar morphology have a range 
of appearances. Similarly, mesothelioma forms a 
cytohistologic spectrum. There is no doubt that with 
light microscopy differentiation is very difficult in 
many instances. The potentiality for ultrastructural 
distinction between the putative carcinomas and 
mesotheliomas has not been discussed to our knowl- 
edge. Histochemistry may provide some evidence. 
Those papillary tumors of the peritoneum that se- 
crete neutral mucosubstance are accepted by most 
pathologists as carcinomas, and those that produce the 
acid mucosubstance hyaluronic acid, and no neutral 
mucin, as mesotheliomas.’? Even if one accepts this 
principle, however, only a minority of cases will be sus- 
ceptible to separation on this basis. One must rely, in 
most instances, on general cytoarchitectural features 
with consistent gross findings and clinical features and 
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Fig. 4. Case 8 (less typical tumor). Mass in rectovaginal 
pouch. Nodules over peritoneum. Focally papillary interlac- 
ing bands of cells. (Hematoxylin and eosin. Original mag- 
nification X440.) 


as far as possible the exclusion of another primary 
source. 

In the absence of a convincing primary visceral or 
soft tissue tumor, widespread metastatic carcinoma of 
the peritoneum cannot be confidently distinguished on 
gross examination from diffuse mesothelioma. This 
was also true of at least seven cases in the present series. 
In five cases there was diffuse involvement without a 
localized mass. In two the diffuse spread was accom- 
panied, by omental masses, not an uncommon occur- 
rence in peritoneal mesothelioma. The process in the 
child was limited to the pelvis but cannot be rejected as 
mesothelioma on this basis. However, in the remaining 
seven cases the descriptions of the masses are unlike 
the more typical mesothelioma with respect to location 
of the masses and the absence or minor extent of 
peritoneal spread. 

The microscopic features, as summarized in Table I, 
indicate a wide range of characteristics, and in each 
case the total structural and cellular features led to the 
diagnosis of carcinoma. The majority of the tumors 
showed small, crowded cells with hyperchromatic nu- 
clei. The cells of an epithelial type of mesothelioma 
are more likely to be larger with more copious cyto- 
plasm and rather vesiculous nuclei. Conversely, sev- 
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Fig. 5. Case 11 (less typical tumor). Diffuse tumor. Poorly 
formed papillae. Small crowded cells. (Hematoxylin and 
eosin. Original magnification X440.) 





eral of the tumors in this series had columnar cells, also 
not a characteristic of mesothelioma. 

In the four cases with a positive periodic acid-Schiff 
reaction, indicating mucin of epithelial character, this 
factor was given much weight in favor of carcinoma." 
The presence of psammoma bodies, emphasized as a 
feature of serous papillary carcinoma of the ovary" !^ 
'* and earlier denied to occur in mesothelioma," is not 
a definitive difference. They can occur in indubitable 
mesotheliomas,'* though unusually, and have not been 
seen by us in the large numbers present in many of the 
cases here. Thus, it is apparent that no single feature is 
sufficient for diagnosis and one must employ all avail- 
able information. 

The variability of the manner of case selection in our 
series precludes statistical inferences regarding the 
general frequency of the tumors discussed, absolutely 
or in relation to acceptable mesotheliomas, beyond 
what was stated in the section on “Material.” 

Criticism may be directed at the inclusion of some of 
the cases because of uncertainty as to the state of the 
ovaries or because of minimal tumor involvement of 
these organs. As implied before, it was our belief that 
the ovaries were not the site of a mass that might be 
interpreted as a primary tumor as far as those refer- 
ring the case were able to determine. There have been 





Fig. 6. Case 15 (less typical tumor). Tumor in pelvis with 
diffuse peritoneal spread. Cytology atypical. (Hematoxylin 
and eosin. Original magnification X440.) 


reports of the incidental finding of minute tumors of 
various types in apparently grossly normal ovaries, in- 
cluding rapid dissemination after removal of such an 


» ə ò 
^ =! However, carcinoma of the ovary, even be- 


ovary.” 
having in such an atypical occult fashion, would not 
explain most of the cases presented here. In any event, 
this would not vitiate our primary purpose, which is to 
call attention to a group of tumors with certain proper- 
ties suggestive to some observers of mesothelioma 
which on critical examination, particularly cytohis- 
tologic, more convincingly resemble papillary car- 
cinomas. These tumors form a spectrum, varying from 
less characteristic appearances to those well within the 
microscopic morphologic range of Müllerian-derived 
carcinomas, of which ovarian serous papillary car- 
cinomas are a prototype. 

Keal,” in 1960, was impressed by the number of ab- 
dominal tumors seen in women with asbestosis. Of nine 
cases, one was a clear-cut carcinoma of the ovary. In 
three cases with diffuse peritoneal and prominent pel- 
vic carcinomatosis, the tumor was papillary; an ovarian 
primary tumor was suspected but not established. In 
other cases of diffuse abdominal tumor, where the 
ovaries were established as not being the primary site, 
there were merely speculations as to the possible pri- 
mary site. Certainly some of these cases may have been 
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mesotheliomas. This report appeared in the same year 
as the epochal paper of Wagner and colleagues? as- 
sociating asbestos and mesothelioma. Since then, the 
concept of diffuse mesothelioma of the pleura and 
peritoneum has been almost universally accepted, and 
the morphology of these tumors has been extensively 
delineated. 4 

Keal had been concerned that“. . . though ovarian 
carcinoma is the commonest cause of undifferentiated 
peritoneal cancer in women, it is possible that these 
organs have become a dumping ground for other cases 
of carcinomatosis peritonei in which no definite pri- 
mary can be demonstrated." By the same token, at 
the present time one might reasonably object that the 
diagnosis of mesothelioma may become a wastebasket 
for diffuse peritoneal tumors simply because a definite 
primary site cannot be demonstrated. 

It might appear that the hypothesis of "Mül- 
lerianosis" or the direct version of Parmley and Wood- 
ruff would eliminate any theoretical purpose in at- 
tempting to categorize these tumors separately, and 
one might ask if there were any impelling practical 
reason for so doing. As indicated above, we question 
that there is today sufficient knowledge of the biologi- 
cal intricacies involved to warrant the risk of oversim- 
plification. More data are needed. To describe a 180° 
turnabout from the position of Willis," who questioned 
the very existence of such an entity as mesothelioma, 
might not be conceptual progress. The question asked 
by Franklin? in his discussion of Parmley and Wood- 
ruff’s presentation, as to the classification of adenocar- 


cinomas of the cervix and endometrium, derivatives of 


the Müllerian system, and the clear-cell carcinoma of 
the vagina is very cogent and an illustration of possible 
confusion. 
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As to practical considerations, one may point out that 
the explosion of information concerning mesothelioma 
is most certainly a consequence of its increased inci- 
dence resulting from asbestos exposure. At the first 
major international meeting to discuss the biological 
effects of asbestos, over 10 years ago, it was recom- 
mended that mesothelioma panels be created to 
render more precise and uniform the diagnosis of 
mesothelioma,” since this tumor may serve to monitor 
the epidemiology of asbestos exposure. The establish- 
ment of these bodies has been accomplished, and they 
have functioned in various countries for a number of 
years. It is not the rare, arcane, extraovarian peritoneal 
tumor resembling that of the ovary that would create 
statistical confusion if designated mesothelioma, but 
the inclusion of the common ovarian tumors under 
that name might well do so, 

There is much to be learned concerning the neo- 
plasms discussed above. Terminology should be consis- 
tent with present limitations of knowledge. Although 
disseminated tumor of the peritoneum usually pre- 
sents a hopeless prognosis whatever its source, if 
biological differences do exist between metastatic ovar- 
ian carcinoma or its extraovarian homologue, on the 
one hand, and mesothelioma, on the other, these dif- 
ferences may be reflected ultimately in methods of 
treatment. In the World Health Organization Clas- 
sification of Ovarian Tumors, a rational scheme, based 
on embryogenetic and histologic principles, exists, and 
it would be regrettable if morphologic and behavioral 
differences were obscured by an all-embracing term of 
little meaning. 


We wish to thank those physicians who submitted the 
cases that formed the basis of this presentation. 





REFERENCES 


l. Hertig, A. T.: Proceedings of Eighteenth Seminar, 
American Society of Clinical Pathology, Chicago, 1952, 
Case 14, p. 49. 

2. Swerdlow, M.: Mesothelioma of the pelvic peritoneum 
resembling papillary cystadenocarcinoma of the ovary, 
Am. J. OBSTET. GYNECOL. 77: 197, 1959. 

3. Hertig, A. T., and Gore, H.: Atlas of Tumor Pathology, 
Sec. 9, Fascicle 33, Part 2, Tumors of the Vulva, Vagina 
and Uterus, Washington, D. C., 1960, Armed Forces In- 
stitute of Pathology, p. 274. 

4. Czernobilsky, B., and Lancet, M.: Broad ligament 
adenocarcinoma of mullerian origin, Obstet. Gynecol. 40: 
238, 1972. 

5. Gold, C.: A primary mesothelioma involving the rec- 
tovaginal septum and associated with beryllium, J. Pathol. 
93: 435, 1967. 

6. Bassis, M. L.: An embryologically derived classification of 
ovarian tumors, J. A. M. A. 174: 1316, 1960. 

7. Sternberg, N. H.: Non-functioning ovarian neoplasms, in 
Grady, H., and Smith, D. E., editors: The Ovary, Balti- 
more, 1963, The Williams & Wilkins Company, pp. 209- 
22]. 


8. Rosenbloom, M. A., and Foster, R. B.: Probable pelvic 
mesothelioma. Report of a case and review of literature, 
Obstet. Gynecol. 18: 213, 1961. | 

9. Parmley, T. H., and Woodruff, J. D.: The ovarian 
mesothelioma, Am. J. OBSTET. GYNECOL. 120: 234, 1974. 

10. Gray, L. A., and Barnes, M. L.: Carcinoma of the ovary: 
A report of 106 cases: 1. A further effort at pathological 
differentiation, Ann. Surg. 155: 722, 1962. 

11. Lauchlan, S. C.: The secondary Müllerian system, Obstet. 
Gynecol. Survey 27: 133, 1972. 

12. Goodall, J. R.: Origin of epithelial new growths of ovary, 
Surg. Gynecol. Obstet. 14: 584, 1912. 

13. Gondos, B.: Surface epithelium of the developing ovary. 
Possible correlation with ovarian neoplasia, Am. J. Pathol. 
81: 303, 1975. 

14. Ackerman, L. V.: Atlas of Tumor Pathology, Fascicle 23, 
Tumors of the Retroperitoneum, Mesentery and 
Peritoneum, Washington, D. C., 1954, Armed Forces In- 
stitute of Pathology, pp. 101 and 109. 

15. Kannerstein, M., Churg, J., and Magner, D.: His- 
tochemistry in the diagnosis of malignant mesothelioma, 
Ann. Clin. Lab. Sci. 3: 207, 1973. 


"dis Kennersteln et ak. 


i 
4 e. 


Kannerstein, M., and Churg, J. Peritoneal OREL. 29. 
ma, Hum. Pathol. In press. | s 

. Tweeddale, D. N., and Pederson, B.: Serous neoplasms of 
the ovary, Am. J. Med. Sci. 49: 701, 1965. 
Aure, J. c Hoeg, K., and Kolstad, P.: Psammoma bodies - 
in serous carcinoma of ovary. À prognostic study, AM. J. 
OBSTET GvyNECOL. 109: 113, 1971... ^. 
Hourihane, D. O'B.: The pathology of- mesotheliomata | 
and an analysis of their association with asbestos expo- 
sure, Thorax 19: 268, 1964. — EEEE a E 
. Speert, H.: Prophylaxis of ovarian cancer, Ann. Surg. 26. 
129: 468, 1949. : 3M 
Boyd, J. H.: Subclinical carcinoma a of the ovary, , Am. Es 
OBSTET. GYNECOL. 64: 926, 1952. 


94. 


25. 


93. 


| Acad. Sá. 32: 706, 1965. 


February 1, 1977 
Am. J. Obstet. Gynecol. 


Keal, E. E.: Asbestos and abdominal neoplasms, Lancet 2: 
1211, 1960. TOR. 
Wagner, J. C., Sleggs, C. A., and Marchand, P.: Diffuse - 
pleural mesothelioma and asbestos exposure in the north 
western Cape province. Br. J. Ind. Med. 17: 260, 1960. 
Willis, R. A.: Pathology of Tumours, ed. 4, London, 1967, 
Butterworth & Co., Ltd., p. 181. 

Franklin, E. W., III, Discussion of Parmley, T. H., and 
Woodruff, J. D.: The ovarian mesothelioma, AM. J. 
OBSTET. GYNECOL. 120: 234, 1974. 

Biological Effects of Asbestos, Appendix 1, Ann. 


7 


N.Y. 





Classic pages in 


OBSTETRICS AND 


GYNECOLOGY 


Lawrence D. Longo, M.D. 





Beschreibung eines im höchsten Grade querverengten 
Beckens, bedingt durch mangelhafte Entwickelung 
der Flügel des Kreuzbeins und Synostosis congenialis 
beider Kreuzdarmbeinfungen . . . 


HEINRICH LUDWIG FERDINAND ROBERT 


Carlsruhe und Freiburg, Herdersche Verlagsbuchhandlung, 1842 





Robert, extraordinary professor at the University of 
Marburg, first described the severely transversly con- 
tracted pelvis. The patient, a 31-year-old primigravida, 
was of short stature. At the onset of labor the cervix 
was so high as to be scarcely palpable, and the fetus 
could not be felt at all through the vagina. The pelvis 
was so extremely narrowed transversely that there was 
not enough room for two fingers alongside each other. 
Although the fetus was dead, a cesarean section was 
performed in an effort to save the mother. Unfortu- 
nately, the patient died on the sixth postoperative day. 
Robert carefully described this, one of the rarest of 
pelvic deformities, and noted that the pelvis differed 
from a normal pelvis in two respects. “1. All of the 
anteroposterior measurements (with the exception of 
the pelvic inlet) are increased in relation to the normal; 
all the transverse measurements are shortened corres- 
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pondingly; the pelvis belongs to the group of abso- 
lutely contracted pelves; and it is comparable in form 
to those of the human fetus and of mammals. 2. The 
sacrum is fused with both innominate bones into one 
single bone as a result of complete ankylosis of both 
sacroiliac synchondroses, forming an integrated bony 
ring, which is interrupted only anteriorly by the pubic 
symphysis.” Robert noted that in this pelvis the sacral 
alae, which in the Naegele pelvis are absent on one 
side, were absent bilaterally and the innominate bones 
were firmly synostosed with the rudimentary sacrum. 
He concluded that this “double Naegele pelvis” re- 
sulted from faulty development rather than preceding 
illness or injury. Robert, recognizing the impossibility 
of vaginal delivery of a viable child, observed, “Forceps 
extraction of the infant from such a pelvis is im- 
possible, for even with a favorable lie and position, the 
head could be brought into the pelvis neither by the 
force of the uterus nor by means of the forceps. Ver- 
sion and extraction would also be impossible, for one 
could not get his hand through the true pelvis into the 
upper pelvis; and even if this were possible, he would 
still be unable to extract the infant. The question 
whether any help might be expected from the 
cephalotribe must also be answered in the negative, for 
the distance between the two blades surrounding the 
compressed head is greater than the interspinous di- 
ameter. The question still remains whether recourse 
might be had to forced premature delivery. If this pro- 
cedure were considered in the interests of the infant, 
then it would not be indicated, because no viable fetus 
could be pushed or pulled through so narrow a pelvis 
. . . . Whether the infant be alive or dead, only cesar- 
ean section remains.” Robert also wrote on mechanical 
injury to the pelvis. Later, he abandoned his University 
post for general practice in Wiesbadan. 
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Hypertension and the obstetrician-gynecologist 
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Hypertension is a major risk factor for cardiovascular-related morbidity and death. 
Antihypertensive therapy markedly reduces the risk caused by elevated blood pressure. 
Earlier treatment of hypertensive patients should reduce deaths and morbidity even 
further. The obstetrician-gynecologist has the opportunity and responsibility to identify 
hypertensive patients early in the course of their disease. He must also confront the 
problem of elevated blood pressure associated with the use of oral contraceptives. In 
addition to its impact on the general population, chronic hypertension presents special 
problems during pregnancy. Pregnant women with elevated blood pressure have an 
increased fetal mortality rate and develop pre-eclampsia more frequently and earlier than 
nonhypertensive women. Antihypertensive treatment possibly increases fetal survival; 
when used appropriately, it definitely does not decrease fetal salvage. The appropriate use 
of antihypertensive therapy during pregnancy requires an understanding of the 
mechanism of action of these agents and recognition of side effects, especially those 
important during pregnancy. (AM. J. OBSTET. GYNECOL. 127: 316, 1977.) 


HYPERTENSION Is increasingly recognized as a risk 
factor predisposing to cardiovascular-related deaths 
and morbidity. The obstetrician-gynecologist, the 
primary physician for many young women, has the op- 
portunity and responsibility for early recognition of 
the disease. In his role as family planning counselor he 
must also confront the problem of hypertension as- 
sociated with the use of oral contraceptives. Since more 
patients are currently treated for hypertension, more 
women will become pregnant while receiving an- 
tihypertensive therapy. This raises the question of the 
effects of such antihypertensive therapy on mother 
and fetus. This presentation will examine the impor- 
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tance of hypertension and its treatment in the general 
population and in pregnant women. The unique role 
of the obstetrician-gynecologist in the recognition and 
management of hypertension will be discussed. 

In the past, many physicians had a laissez-faire at- 
titude about hypertension. Many believed that only se- 
vere hypertension was harmful to the patient and that 
hypertension was a benign condition in women. Still 
others had the fatalistic attitude that though hyperten- 
sion was deleterious, therapy did not alter the natural 
history of the disease. These attitudes have been con- 
tradicted by controlled prospective studies. 

The prognostic importance of hypertension is em- 
phasized by the Framingham study, an eighteen-year 
evaluation of the risk factors for cardiovascular disease 
in an entire community.’ Adult members of the com- 
munity were examined biennially, and careful analysis 
was performed of subjects hospitalized during the 
course of the study. Hypertension was a prominent risk 
factor for cardiovascular-related morbidity and death 


VENE PEZE 


Volume 127 
Number 3 












MEN 30-49 WOMEN 30-49 


RATIO 


400 


WOMEN 50-62 


€» MORBIDITY 


100 


SYSTOLIC 110-119 150-159 190-300 10-119 150-159 190-300 
DIASTOLIC 70-74 90-94 110-160 70-74 90-9% 110-160 


Fig. 1. Relative risk of cardiovascular disease, according to 
systolic and diastolic blood pressures, for men and women 30 
to 62 years old. Eighteen-year follow-up: Framingham Study.’ 
(Published with permission.) 


(Fig. 1). The risk increased with increasing systolic or 
diastolic blood pressure in all age groups. People with 
blood pressure of greater than 160/95 mm. Hg on ini- 
tial examination had twice the chance of dying during 
the course of the study as people with blood pressure 
of less than 140/90 mm. Hg. Risk of premature death 
increased in a continuum from the lowest blood pres- 
sures recorded. Hypertensive women as compared to 
normotensive women had an even greater increase in 
cardiovascular deaths than did similar groups of men 
(Table I). Hypertension was an especially important 
risk factor for coronary artery disease in both men and 
women (Fig. 2). The risk again increased with increas- 
ing initial blood pressure. Analysis of the Framingham 
data led Kannel' to state that hypertension is the most 
important independent risk factor for coronary artery 
disease. 

The prevalence of hypertension is emphasized by a 
1962 Public Health Service survey.” Eighteen per cent 
of the adult population of the United States was esti- 
mated to have blood pressure greater than 140/90 mm. 
Hg. However, it was estimated that only 15 per cent of 
the population had hypertension diagnosed and 
adequately treated.?*: * The observation that the death 
rate in the United States for people over 30 has not 
decreased since 1900 may reflect in part this lack of 
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Fig. 2. Probability of developing coronary heart disease (CHD) 
in eight years of a 16 year follow-up of low-risk persons 
(cholesterol 185, normal glucose tolerance, normal elec- 
trocardiogram, nonsmokers). Framingham Study.’ (Published 
with permission.) 


recognition and adequate therapy of hypertensive pa- 
tients. | 

The Veterans Administration collaborative study 
demonstrated that antihypertensive therapy can alter 
the natural history of the disease.” ê Men with diastolic 
blood pressures between 90 and 129 mm. Hg were 
treated with a combination of reserpine, thiazide, and 
hydralazine or with a placebo. The carefully designed 
prospective double-blind study examined two major 
subgroups. In the subgroup with diastolic pressures 
between 115 and 129 mm. Hg, only 18 months were 
necessary to demonstrate conclusively the effectiveness 
of antihypertensive therapy in reducing cardiovascular 
deaths and morbidity (i.e., stroke, congestive heart 
failure, and coronary insufficiency). Only one “mor- 
bid" event occurred in the treated group compared 
with four deaths and 23 major complications in the 
untreated group (Table II). 

In the second subgroup (diastolic pressure 91 to 114 
mm. Hg), the efficacy of therapy was demonstrated 


conclusively after five years (average time in study per 


patient of 3.3 years)" (Table III). A total of 56 morbid 
events occurred in the untreated patients and only 22 
occurred in the treated group. The results are better 
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Table I. Cardiovascular deaths in hypertensive 
versus nonhypertensive groups: Framingham 


cohort (18 year follow-up) 






Cardiovascular- 
related deaths 


Hypertensive* 
Men 371 209 56 
Women 299 165 55 
Total 670 374 56 
Nonhypertensive 
Men 287 129 45 
Women 202 53 26 
Total 489 182 37 





*Hypertensive on any examination prior to death. 


Table II. Veterans Administration Hospital 
cooperative study: Subjects with diastolic blood 
pressure between 115 and 129 mm. Hg 













Treated 
(N = 73) 


Control 
(N = 70) 





Cardiovascular-related deaths 4 0 
Serious cardiovascular-related 17 0 
morbidity 
Other cardiovascular-related 10 Er 
morbidity 
ad l 


illustrated by life-table analysis (Fig. 3) which takes into 
account the different times patients were in the study. 
The risk of cardiovascular morbidity in five vears was 
55 per cent for untreated patients compared to 18 per 
cent in treated patients. Further breakdown of the 
subgroup with a diastolic pressure of 91 to 114 mm. Hg 
(Table IV) showed a significant reduction in morbidity 
and deaths in the patients with diastolic pressures of 
105 to 114 mm. Hg but not in the subgroup with dia- 
stolic pressures of 91 to 104 mm. Hg. This did not in- 
dicate that therapy was ineffective but rather that the 
study was not continued long enough. The study was 
terminated when a reduction of morbidity was evident 
in the entire 91 to 114 mm. Hg group. Since eighteen 
months were sufficient to demonstrate efficacy in the 
115 to 129 mm. Hg group, and five years were neces- 
sary in the 91 to 114 mm. Hg group, it will probably 
take longer to show efficacy in the 91 to 104 mm. Hg 
group. The Public Health Service is presently inves- 
tigating men and women with blood pressures in this 
range.’ Though women were not included in the Vet- 
erans Administration study, morbidity and mortality 
figures for hypertensive women and results of smaller 
prospective studies of therapy which do include 
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Table III. Veterans Administration Hospital 
cooperative study: Subjects with diastolic blood 
pressure between 90 and 114 mm. Hg 













Treated 
(No. = 186) 


Control 
(No. — 194) 





Cardiovascular-related deaths 19 8 
Serious cardiovascular-related 16 l 
morbidity 
Other cardiovascular-related 21 13 
morbidity 
56 22 





Table IV. Veterans Administration Hospital 
cooperative study 













“Morbid” events 


21 (25.0%) 
35 (31.8%) 


Diastolic 
pressure 
(mm. Hg) 





Treated 


90-104 
105-114 


14 (16.3%)* 
8 (8.0%) 





*Decrease not statistically significant. 


women* ? are evidence that the effects of therapy seen 
in men also may be applied to women. 

A disappointing finding in the Veterans Administra- 
tion study was that though total cardiovascular morbid- 
ity and deaths were reduced, death due to coronary 
artery disease alone was not reduced significantly. 
Perhaps this indicates that therapy was begun too late. 
The vascular damage predisposing to atherosclerotic 
complications may have developed prior to therapy." 
The acceleration of atherosclerosis by hypertension 
emphasizes the importance of early recognition of ele- 
vated blood pressure. The obstetrician-gynecologist 
has a unique opportunity to detect hypertension in 
early stages. The Framingham data, indicating a con- 
tinuous increase in cardiovascular complications with 
increasing blood pressure levels, and the Veterans 
Administration cooperative study, stressing the impor- 
tance of early treatment, raise the question at what 
level of blood pressure evaluation and treatment 
should be initiated. 

The benefits of therapy in patients with persistent 
diastolic pressure elevation greater than 105 mm. Hg 
have been clearly demonstrated. Patients with blood 
pressures above this level should definitely be 
evaluated and treated. Freis, the principal investigator 
in the Veterans Administration study, recommends 
that patients with milder degrees of hypertension (per- 
sistent diastolic blood pressure greater than 95 mm. 
Hg) should also be treated. He also recommends that 
patients with other risk factors, such as a family history 
of cardiovascular morbidity, should be evaluated and 
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Fig. 3. Estimated cumulative incidence of morbidity over a five-year period as calculated by the 


life-table method. Subjects with diastolic blood pressure 90 to 114 mm. Hg. Veterans Administration 


Cooperative Study II.5 (Published with permission.) 


treated when the diastolic blood pressure is persistently 
greater than 90 mm. Hg.'? 

Secondary types of hypertension represent only a 
small proportion of the total problem; therefore, ex- 
tensive evaluation should be done only in selected 
cases. However, the young female patient needs to be 
fully evaluated. She is at high risk for secondary forms 
of hypertension, particularly fibromuscular renal vas- 
cular disease." The patient with hypertension diag- 
nosed at 20 to 30 years of age also faces 30 to 40 years 
of potent pharmacologic therapy. If a reversible cause 
can be identified, she may be spared these vears of 
treatment. 

An important type of reversible hypertension is that 
associated with the use of oral contraceptives. Hyper- 
tension, usually mild'*~'® but occasionally quite se- 
vere," has been associated with the use of oral con- 
traceptives and estrogens. Blood pressure elevation to 
greater than 140/90 mm. Hg occurs three to six times 
as often in women using oral contraceptives as in 
women using other forms of contraception. ^ The 
majority of women become normotensive when med- 
ication is discontinued, but this may take as long as 
three months.'* Reversible blood pressure elevation is 
also reported in postmenopausal women receiving con- 
jugated estrogens.'* The exact increase in incidence is 
difficult to determine in this older group of women 
because of the increase in blood pressure which tends 
to occur with increasing age. In a woman who is hyper- 
tensive, it is important to determine if she is using oral 
contraceptives or other estrogens. If she was hyperten- 
sive prior to their use and the blood pressure has not 
increased appreciably, they need not be discontinued. 
However, if prior hypertension cannot be documented 


or if blood pressure increased during estrogen or oral 
contraceptive therapy, the medication should be dis- 
continued. Unless the. pressure is markedly elevated 
(diastolic pressure greater than 110 mm. Hg), evalua- 
tion and treatment should be deferred until six months 
after the medications are discontinued. If the woman 
remains hypertensive for longer than six months, it is 
unlikely that the blood pressure elevation was due to 
the medication alone, and evaluation and treatment 
should be initiated. 

In addition to patients who definitely require 
thorough evaluation and therapy, other groups of pa- 
tients should be followed closely. Among these are in- 
dividuals with labile hypertension (diastolic pressures 
inconsistently greater than 90 mm. Hg). These patients 
have an increased incidence of persistent hypertension 
in later life." High-risk patients uniquely seen by the 
obstetrician are those who become hypertensive during 
pregnancy. Chesley and associates”? have shown con- 
clusively that eclampsia, unaccompanied by pre- 
existing renal or vascular disease, does not predispose 
to hypertension in later life. However, patients with a 
clinical diagnosis of pre-eclampsia, based on nonspe- 
cific findings of proteinuria and hypertension, include 
many with pre-existing hypertension and/or renal dis- 
ease. McCartney”! and Spargo reported that renal 
biopsies from patients with the clinical diagnosis of 
pre-eclampsia showed evidence of other renal disease 
or underlying hypertension in 25 per cent of 
primiparous and 23 per cent of multiparous patients. 
Some women become hypertensive during pregnancy 
but are not pre-eclamptic. Previously hypertensive 
women may remain unrecognized in early pregnancy 
because of lower blood pressures present at this time. 
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Fig. 4. Third-trimester diastolic blood pressure correlated with indicators of the prognosis of the 
child. From Tervilla and associates.” (Published with permission.) 


When blood pressures return to the usual levels later in 
pregnancy, these women have an erroneous diagnosis 
^? Other 
motensive prior to pregnancy may develop elevated 
blood pressure but not proteinuria during late preg- 


of pre-eclampsia.” women who are nor- 


nancy or labor. The blood pressure returns to normal 
levels post partum, but it becomes elevated during sub- 
sequent pregnancies. This condition is termed “gesta- 
tional hypertension" and represents, in many cases, an 
unmasking of underlying chronic hypertension.** Any 
woman who is hypertensive during pregnancy should 
be followed closely. Extensive evaluation should be re- 
served for women remaining hypertensive six months 


post partum as investigators have stressed the lability of 


blood pressure during this period. * Women who 
develop reversible hypertension while using estrogens 
or oral contraceptives may also be at risk to eventually 
develop sustained hypertension. The patient with in- 
termittently elevated blood pressure or hypertension 
during pregnancy or while using estrogens or oral con- 
traceptives should have the blood pressure checked at 
every visit to a physician and be informed of the poten- 
tial risk. 

The management of the patient with chronic hyper- 
tension during pregnancy presents special problems. 
Unless the pregnant patient develops superimposed 
pre-eclampsia, mortality and morbidity rates are the 
same as those of a nonpregnant women with similar 
blood pressure elevations.” * However, pre-eclampsia 
is a frequent complication occurring in 10 to 15 per 


cent of hypertensive women compared to an incidence 
of 5 to 7 per cent in the general population.” However, 
in patients with this condition, careful management 
consisting of early delivery can decrease maternal 
deaths and minimize morbidity. 

The fetus of the hypertensive mother is at increased 
risk. The fetal mortality rate of infants of hypertensive 
women without superimposed pre-eclampsia is 8.5 per 
cent. The incidence of fetal death increases with in- 
creasing levels of maternal blood pressure. Prior to the 
availability of antihypertensive therapy, the fetal mor- 
tality rate for infants of mothers with systolic blood 
pressures greater than 200 mm. Hg or diastolic pres- 
sures greater than 120 mm. Hg at the beginning of 
pregnancy was 50 per cent.” Fetal morbidity as mea- 
sured by intrauterine growth retardation also increases 
with increasing maternal blood pressure? (Fig. 4). If 
superimposed pre-eclampsia develops, the fetal mor- 
tality rate increases greatly. The death rate for infants 
of hypertensive mothers with superimposed pre- 
eclampsia is 20 per cent compared to 6 to 8 per cent in 
infants of pre-eclamptic mothers not previously hyper- 
tensive. The fact that pre-eclampsia develops earlier in 
pregnancies of hypertensive women may explain the 
increased fetal mortality rate.” 

The impact of antihypertensive therapy on the ma- 
ternal mortality and morbidity rates has not been well 
studied. In the absence of pre-eclampsia, the effective- 
ness of therapy in reducing morbidity and deaths is 
equal in pregnant and nonpregnant women. The 


p qon = ROUTER aa 
woe 


X 
VETT 





ESR PS SA SOUT SE Sh TP Ee 
, Wen A : 2 is i : x 


> as 


Volume 127 
Number 3 


Table V. Antihypertensive agents in pregnancy 





blockade 


Side effects 


Thiazide Initial: Decreased plasma Decreased Decreased Maternal; electrolyte 
diuretics volume, decreased depletion serum uric 
cardiac output acid increase, 
thrombocytopenia, 
Late: Decreased TPR Stable Stable or hemorrhagic pancreatitis; 
increased neonate: thrombocytopenia 
Methyldopa False neurotransmission, Stable Stable ? Maternal: lethargy, fever 
central nervous hepatitis, hemolytic 
system effect anemia, positive 
Coombs test 
Hydralazine Direct peripheral Increased Stable or ? Maternal: flushing, headache, 
vasodilation increased tachycardia, palpitations 
lupus syndrome 
Guanethidine Impairment of postgan- Decreased Decreased ? Maternal: postural 
glionic adrenergic hypotension, diarrhea 
e nerve function 
Reserpine Depletion of norepineph- ^ Stable Stable + Maternal: nasal stuffiness, 
rine from sympathetic depression, increased sen- 
nerve endings sitivities to seizures; 
neonate: nasal congestion, 
increased respiratory tract 
secretions, cyanosis, 
and anorexia 
Ganglionic Decreased peripheral Decreased Decreased + Maternal: marked sensitivity 
blockers resistance by with secondary hypotension; 
adrenergic neonate: meconium 
ganglionic blockade ileus 
Veratrum Affects chemo- and Stable or Stable ? Maternal: bradycardia, 
alkaloids presso-receptors, decreased nausea, vomiting 
causing reflex fall (dosage difficult 
in blood pressure to control) 
Propranolol ^ f-adrenergic Decreased Decreased + Maternal: increased uterine 


tone with possible 
decrease in placental 
perfusion; neonate: 
depressed respiration 





efficacy of therapy in preventing the development of 
pre-eclampsia has not been well investigated. Landes- 
man and colleagues,” specifically addressing this ques- 
tion, observed no decrease in the incidence of pre- 
eclampsia in patients treated with only reserpine. 
However, reserpine is not a very potent antihyperten- 
sive agent when used alone, and no statement was 
made about the decrease of blood pressure achieved. 
At present, no other study has been published to 
confirm or disprove their results. 

The ability of antihypertensive therapy to reduce the 
fetal mortality rate has not been extensively studied. 
Studies with small numbers of patients have been en- 
couraging. Kincaid-Smith and co-workers?? treated 14 
severely hypertensive (200/120 mm. Hg) pregnant 
women with careful follow-up and good control of 
blood pressure. There were two fetal deaths compared 
to the cited perinatal mortality rate of 50 per cent in 


untreated patients with this degree of hypertension. 
Leather and associates”! performed a double-blind 
controlled study with the same therapeutic agents in 47 
pregnant women with less severe hypertension. They 
observed no fetal deaths among 24 treated women who 
had been hypertensive prior to the twentieth week of 
gestation and five fetal deaths among the 23 untreated 
women. Neither the series cited nor other studies have 
demonstrated an increased fetal mortality rate in 
treated patients.?*: 7% 3? 

Since so little information is available regarding 
beneficial effects on the fetus of antihypertensive 
therapy, indications for treatment are primarily ma- 
ternal. Women who are at acute risk from hypertension 
should be treated promptly. Therapy should be ini- 
tiated if the diastolic pressure is greater than 105 mm. 
Hg prior to pregnancy. Since blood pressure decreases 
in early pregnancy, patients with diastolic pressure 
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greater than 95 mm. Hg in the first or second trimester 
should also be treated. Women who become pregnant 
while receiving antihypertensive therapy should be 
continued on treatment even if pretreatment pressures 
did not indicate acute risk. Since an important part of 
antihypertensive therapy is educating patients of the 
necessity for long-range treatment and since there is no 
evidence to support the argument that therapy is 
deleterious to mother or fetus, treatment should be 
continued. 

Special care should be exercised in choosing the 
specific antihypertensive agents to use during preg- 
nancy. Some of the therapeutic agents have specific 
deleterious effects on the fetus or on maternal blood 
flow. Attempts should be made to base therapy on a 
rational understanding of the mechanisms and site of 
action of different antihypertensive agents (Table V). 
Ideally, agents should be used which increase or at least 
do not decrease uterine blood flow. Unfortunately, the 
measurement of uterine blood flow during human 
pregnancy has not been successful. Therefore, agents 
are chosen on the basis of effects on cardiac output and 
on blood flow to other areas of the splanchnic circula- 
tion. Agents which reduce blood pressure by decreas- 
ing cardiac output or which reduce renal blood flow 
should be avoided if possible (Table V). 

The mechanisms, major side effects, and specific side 
effects relevant to pregnancy of antihypertensive 
agents will be examined. Thiazide diuretics,” alone or 
in combination with other antihypertensive agents, are 
of prime importance in antihypertensive therapy. 
Diuretics increase sodium and water excretion, result- 
ing initially in lowered blood pressure due to decreased 
plasma volume and cardiac output. This effect is tran- 
sient, and within one to two weeks plasma volume and 
cardiac output return toward normal but blood pres- 
sure remains decreased. At this point total peripheral 
resistance (TPR) is decreased and renal blood flow is 
unchanged or increased. The side effects of thiazides 
are primarily alterations of electrolyte balance. 
Hypokalemia is a frequent complication. It rarely leads 
to symptoms and can be avoided by potassium 
supplementation. A less frequent but more important 
complication is hyponatremia. It is quite possible that 
this complication, which is rarely reported in nonpreg- 
nant patients, is more frequent in pregnancy?" ? 
Sodium excretion and, therefore, requirements are in- 
creased in pregnancy. 

Aldosterone levels are greatly elevated in normal 
pregnancy but respond to appropriate physiologic 
stimuli, indicating a salt-losing predisposition.” So- 
dium restriction should be avoided in the pregnant 


February 1, 1977 
Am. J. Obstet. Gynecol. 


patient receiving thiazides. Thiazides compete with 
uric acid for secretion in the distal tubule, producing a 
decrease in uric acid excretion and a subsequent in- 
crease in serum uric acid.? This can lead to symptom- 
atic gout in a susceptible patient. It must be remem- 
bered that increased serum uric acid levels in 
hypertensive patients using thiazide invalidates 
hyperuricemia as a sign of pre-eclampsia. Other com- 
plications of thiazides are rare and idiosyncratic. These 
include maternal hemorrhagic pancreatitis” and ma- 
? However, the 
safety of thiazides for mother and fetus has been 
demonstrated in a number of carefully controlled 
studies.??*! 


ternal and fetal thrombocytopenia. 


Alpha-methyl-dopa?? is a more potent antihyperten- 
sive agent which acts as a false neurotransmitter inter 
fering with transmission of sympathetic impulses. This 
results in a decrease in TPR and an increased or un- 
changed renal blood flow. There are no reported com- 
plications unique to pregnancy. 

Hydralazine,? a direct vasodilator, has been the 
drug of choice for the management of acute hyperten- 
sion in pregnancy. Studies in hypertensive sheep indi- 
cated that hydralazine increased uterine blood flow 
while reducing blood pressure." In human subjects, 
cardiac output is increased, largely by reflex tachycar- 
dia, with a subsequent increase in renal blood flow. 
There are no side effects unique to pregnancy. 

Guanethidine? is an antihypertensive drug reserved 
for patients in whom blood pressure cannot be con- 
trolled by less potent agents. It lowers blood pres- 
sure by depleting catecholamines at sympathetic 
nerve endings, leading to decreased cardiac output 
and renal blood flow. Guanethidine causes orthostatic 
hypotension which is exaggerated during pregnancy. 
However, in patients requiring this drug, careful dosage 
titration and patient instruction can minimize the im- 
pact of this effect. 

Reserpine? has been used for many years in the 
treatment of hypertension. There are several well-rec- 
ognized side effects which are similar in pregnant and 
nonpregnant women. In addition, reserpine crosses 
the placenta, and the neonate whose mother has re- 
ceived reserpine may develop nasal congestion. The 
newborn infant is an obligate nose breather, and nasal 
obstruction due to reserpine-induced congestion may 
be a serious side effect and fatal if unrecognized.” 

Propranolol, a beta-adrenergic-blocking agent, is 
used as an adjunct to antihypertensive therapy. Beta- 
adrenergic blockade inhibits renin release which may 
be useful in certain types of hypertension. However, 
its prime use is based on its inhibitory effect on cardiac 
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contractility and rate. This has been especially valuable 
as an adjunct to hydralazine, reducing blood pressure 
by modifying the reflex increase in cardiac output. At 


present, there is little information on the safety of 


propranolol in pregnancy. Several case reports suggest 
fetal toxicity, including small-for-gestational age in- 
fants and neonatal respiratory depression. ?- 55 

Ganglionic blocking agents act by interfering with 
preganglionic synapses and reduce blood pressure by 
reduction of TPR and cardiac output. They are rarely 
used now, and their use should be avoided in preg- 
nancy as pregnant women are extremely sensitive to 
these agents. Ganglionic blockers cross the placenta 
and cause a decrease in fetal gastrointestinal motility, 
leading to meconium ileus.” 

e Veratrum alkaloids were among the first available 
antihypertensive agents. They frequently produce 
nausea, the emetic dose being very close to the an- 
tihypertensive dose and are no longer indicated in the 
management of chronic hypertension. 

Based on these considerations, a plan of antihyper- 
tensive therapy for the patient with chronic hyperten- 
sion during pregnancy is suggested. Ganglionic block- 
ers, reserpine, and propranolol should be replaced by 
other agents during pregnancy. If reserpine or pro- 
pranolol must be used, they should be discontinued 
long enough prior to delivery that their results do 
not persist in the neonate. For reserpine, this is two 
weeks and for propranolol, two to five days before the 
anticipated delivery date. 

If treatment is initiated during pregnancy, the initial 
drug to use is a thiazide diuretic in doses equivalent to 
50 to 100 mg. of hydrochlorothiazide. Its use should be 
accompanied by potassium supplementation. Salt re- 
striction should be no more than a “no added salt” diet. 
Thiazides, if not successful when used alone, should be 
continued as supplements to other antihypertensive 
agents which invariably lead to sodium retention. If 
thiazides are not successful in reducing blood pressure, 
alpha-methyl-dopa should be added. Dosage is begun 
at 250 mg. twice or three times daily and gradually 
increased to a total of 2 Gm. per day if necessary. If 
thiazides and alpha-methyl-dopa do not lower the 
blood pressure, hydralazine is added. The dosage is 
begun at 12.5 mg. twice a day and increased to a 
maximum of 200 mg. per day in divided doses. 

In addition to the pharmacologic management of 
hypertension, other steps are mandatory in the man- 
agement of the hypertensive pregnant woman. Bed 
rest in the lateral recumbent position increases renal 
blood flow and glomerular filtration rate and probably 
uterine blood flow. Patients should be encouraged to 
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assume this position as often as possible. Careful obser- 
vation for signs of superimposed pre-eclampsia must 
be made regularly. The patient should be seen at 
biweekly intervals during the twenty-sixth to thirtieth 
week of gestation and weekly thereafter. The de- 
velopment of proteinuria indicates superimposed 
pre-eclampsia. Regardless of the efficacy of therapy, 
careful monitoring of fetoplacental function by estriol 
levels," human placental lactogen values, ** and oxytocin 
challenge tests? must be done. Delivery is indicated by 
increasing severity of superimposed pre-eclampsia or 
decreasing fetoplacental function at fetal respiratory 
maturity. 

Hypertension is a major risk factor for car- 
diovascular-related morbidity and death. Antihy- 
pertensive therapy markedly reduces the risk due 
to elevated blood pressure. Earlier treatment of hyper- 
tensive patients should reduce deaths and morbidity 
even further. The obstetrician-gynecologist has the 
opportunity to identify hypertensive patients early in 
the course of the disease. 

In addition to its impact on the general population, 
chronic hypertension presents special problems during 
pregnancy. Pregnant women with elevated blood pres- 
sure have an increased fetal mortality rate and develop 
pre-eclampsia more frequently and earlier than do 
nonhypertensive women. Antihypertensive treatment 
possibly increases fetal survival; when used appro- 
priately, it definitely does not decrease fetal salvage. 
The appropriate use of antihypertensive therapy dur- 
ing pregnancy requires an understanding of the 
mechanism of action of these agents and recognition 
of side effects, especially those important during 
pregnancy. 


Addendum 


Since submission of the manuscript, two important 
studies have been performed. Mann and associates*” 
demonstrated an increased risk of myocardial infarc- 
tion in women using oral contraceptives. More impor- 
tantly, they emphasized the synergistic effect of risk 
factors (including oral contraceptives and hyperten- 
sion) for cardiovascular disease. Therefore, hyperten- 
sive women using oral contraceptives should be in- 
formed of this synergism and encouraged to use other 
forms of contraception. 

In another important study, Redman and associ- 
ates? evaluated the effect of antihypertensive therapy 
on fetal survival? In a controlled study of 242 hyper- 
tensive women, there were nine pregnancy losses in the 
control group and one fetal loss in the treated group. 
This is the largest controlled examination of this ques- 
tion to date and indicates a beneficial fetal effect of 
antihypertensive therapy. 
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COMMUNICATIONS 
IN BRIEF 


This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


A preliminary report on gonadotropin 
responsivity in the 
Rokitansky-Kuster-Hauser syndrome 
(congenitally absent uterus) 


JOHN M. SHANE, M.D. 

EMERY A. WILSON, M.D. 

ISAAC -SCHIFF, M.D. 

FREDERICK NAFTOLIN, M.D., D.PHIL. 


Department of Obstetrics and Gynecology, Harvard Medical 
School, and Beth Israel Hospital and Boston Hospital for 
Women, Boston, Massachusetts 


Tue RoKrTANSKY-Küster-Hauser syndrome has been 
well described as including normal-appearing second- 
ary sex characteristics, normal external genitalia, con- 
genital absence of the vagina, a rudimentary uterus in 
the form of bilateral noncanaliculated muscular buds, 
and normal tubes and ovaries with normal cytogenetic 
and endocrine evaluation. This latter aspect—normal 
endocrine evaluation—has been demonstrated by 
showing normal cyclic values of plasma or serum 
luteinizing hormone (LH), follicle-stimulating hor- 
mone (FSH), estradiol, progesterone, and 17a-OH- 
progesterone measured daily,’ normal cyclic urinary 
values of total estrogen, pregnanediol, LH and FSH,” 
and biphasic basal body temperature recordings with a 
normal corpus luteum life span.” We may now add 
apparently normal pituitary responsivity to a standard 
dose of luteinizing hormone releasing factor (LRF). 
This work was supported by grants from the United States 
Public Health Service and the Rockefeller Foundation. The 
radioimmunoassay reagents were a gift of the National Insti- 


tute of Arthritis and Metabolic Diseases of the National Insti- 
tutes of Health. 


Emery A. Wilson, M.D., was an Ortho Foundation Fellow. 


Reprint requests: John M. Shane, M.D., Department of 
Obstetrics and Gynecology, Beth Israel Hospital, 530 Brook- 
line Ave., Boston, Massachusetts 02215. 
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A 22-year-old nulligravida, recently married, sought medi- 
cal advice out of concern of future fertility in that she had 
never initiated menarche. This included a time 5 years previ- 
ously when a physician placed her on birth control pills. By 
history, adrenarche occurred at 13 to 14 years of age with 
thelarche at about 14. There had been no abdominal pain 
other than some recent symptoms compatible with gastritis. 
She reported cyclic breast tenderness concomitant with a 
slight increase in emotional lability once monthly. Coitus is 
satisfactory to the patient and her husband. 

She was the product of an uneventful pregnancy, having 
had repair of a right inguinal and umbilical hernia at 7 weeks 
of age. No tissue was removed. She has one sister who has 
diabetes mellitus; her menarche was at 11 or 12 years. No 
other female members of the family are known to be amenor- 
rheic. 

Physical examination revealed a nervous, phenotypically 
normal female patient with a blood pressure of 110/80 mm. 
Hg. Her height was 172.3 cm. with a span of 168.1 cm. The 
breasts were moderately well developed with palpable glandu- 
lar tissue. Aroelae were 4 cm. in diameter. Axillary and pubic 
hair were present in a normal amount and distribution. Pelvic 
examination revealed normal external genitalia with a well- 
rugated vagina extending only 3 cm. beyond the hymen. A 
cervix was not present and no pelvic organs could be palpated 
bimanually. 

Her lymphocytic karyotype was 46XX. A random plasma 
estradiol concentration was 172 pg. per milliliter. Testos- 
terone concentration was 786 pg. per milliliter, 2.2 per cent 
being free. Plasma progesterone drawn immediately preced- 
ing laparoscopy was 8.5 ng. per milliliter. These hormone 
measurements were done by radioimmunoassay and are 
compatible with a normal female luteal phase. An intravenous 
pyelogram was normal with no evidence of a uterine impres- 
sion on the bladder. 

Laparoscopic examination confirmed the diagnosis by 
showing the typical anatomic features (see above). In addition, 
a corpus luteum was noted on the right ovary. 

A dose of 100 ug of LRF (a synthetic decapeptide gener- 
ously supplied by Ayerst Laboratories, New York) was given 
subcutaneously and periodic blood samples were drawn. 
Serum was separated by high-speed centrifugation and stored 
at —20° C. until the time of assay. Assays for LH and FSH 
were performed in duplicate, in the same respective specific 
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Table I. Sequential gonadotropin response to LRF 


in the Rokitansky-Ktister-Hauser syndrome 













LH 
(mI.U./ml.) 


FSH 
(ml.U./ml.) 


Time 
(min.) 





0 26 6.8 
15 68 9.6 
30 108 8.1 
60 120 10.4 
90 286 15.6 

120 396 20.4 
180 192 23.1 
240 244 22.0 
360 46.4 16.1 





radioimmunoassay. Intra-assay coefficient of variation was <5 
per cent. As can be seen in Table I, the response is at least 
compatible with that found in otherwise normal women in the 
luteal phase. 


The excellent technical assistance of Ms. Roberta 
Todd is gratefully acknowledged. 
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Primary multifocal carcinoma in situ of 
the vagina and vulva in a young woman 


DONALD L. LEVY, M.D. 
J. MICHAEL KELLY, M.D. 


Departments of Obstetrics and Gynecology and of Plastic 
Surgery, Ochsner Medical Center, New Orleans, Louisiana 


A RARE CASE of primary multifocal carcinoma in situ 
of the vagina and vulva was recently encountered at the 
Ochsner Medical Center. The patient had earlier had 
an abdominal hysterectomy elsewhere for prolapse, 
with the pathologic specimen showing only chronic 
cervicitis. Although many cases have been reported of 
carcinoma in situ of the cervix, only one case could be 
found involving primary carcinoma in situ of the vulva 
and the vagina with no previous cervical disease.! 


A 31-year-old woman, gravida 3, para 2, ab 1, was first 
treated in July, 1973, for a recurrent yeast infection. At 19 
years of age she had had an abdominal hysterectomy 
elsewhere for pelvic prolapse. The surgical specimen showed 
chronic cervicitis with no evidence of atypia. 


Reprint requests: Dr. Donald L. Levy, 1514 Jefferson 
Highway, New Orleans, Louisiana 70121. 
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Fig. 1. Ten days after the operation. Silicone rubber catheter 
in bladder. 


On the first visit a heavy, white vaginal discharge on wet 
smear showed a mixed bacterial and trichomonad infection 
for which metronidazole (Flagyl) and povodine-iodine (Be- 
tadine) douches were recommended. Also, at the apex of the 
vaginal vault there was a small condyloma acuminatum. In 
August, 1973, podophyllin was applied and 2 weeks later the 
warts were gone. 

In July, 1974, at a routine examination, some venereal 
warts were found to have recurred at the apex of the vault 
and a Papanicolaou smear showed moderate dysplasia. Biopsy 
of the warts revealed severe dysplasia with focal carcinoma in 
situ. The upper one quarter of the vaginal vault was removed 
and examination of this tissue revealed multifocal carcinoma 
in situ. Shortly thereafter three gray-white, raised lesions de- 
veloped on the labia minora, two on the right and one on the 
left. Biopsy showed carcinoma in situ. 

In November, 1974, she underwent a partial vulvectomy, 
with removal of both labia minora from the posterior for- 
chette to the clitoris. The pathologic report on the specimen 
and on vaginal biopsies from the upper and lower vault was 
multifocal carcinoma in situ. A total vaginectomy and super- 
ficial partial vulvectomy were done on January 14, 1975. Mul- 
tiple frozen sections at the margins of the excision showed no 
extension of the carcinoma or dysplasia in the area of the 
clitoris, and it was left intact. The inferior portion of the inci- 
sion just above the anus showed an area of carcinoma in situ 
and therefore the superior portion of the anal mucosa was 
resected. 

Split-thickness skin grafts, measuring !*/, ooo of an inch, 
were removed from the hips and applied as a vaginal graft on 
a previously formed balsa wood stent. Following satisfactory 
hemostasis in the vaginal vault, the stent was inserted with a 
snug fit. A second graft was then placed in the vulvar and 
postvulvar areas of the perineal body and sutured to the vagi- 
nal graft. 

The patient did well postoperatively, with the grafts re- 
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maining viable in all areas (Fig. 1), The vagina is approxi- 
mately 13 cm. deep and with appropriate lubrication provides 
satisfactory sexual accomodation. Six months postoperatively 
there has been no evidence of recurrence. 


Newman and Cromer’ reported six cases of car- 
cinoma of the cervix and carcinoma of the vulva; one 
patient had carcinoma in situ of the cervix and the 
vulva. Their report, although crediting others with de- 
scribing multicentric lesions involving other parts of 
the body, was innovative in recognizing this disease as 
capable of affecting the female genital tract. 

In the treatment of our patient, when it became evi- 
dent that there was widespread, multifocal disease in 
the vault, it became necessary to treat the entire vault. 
Radiation of the vault was not used in the belief that 
postradiation changes would render the vaginal vault 
inadequate for sexual function. 

Other surgeons as well as our group have used split- 
thickness skin grafts for construction of the vagina in 
cases of congenital absence, obliterative conditions, and 
neoplastic changes; however, this is the first time we 
have used combined vaginal and vulvar grafts. The 
result thus far has been gratifying. 
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Successful spontaneous pregnancy ina 
patient with Forbes-Albright syndrome 


ARTHUR G. SHAPIRO, M.D. 


From the Department of Obstetrics and Gynecology, University 
of Mimai, Miami, Florida 


THE OCCURRENCE of spontaneous pregnancy in a pa- 
tient with Forbes-Albright syndrome is rare and has 
been reported only after adequate ablative therapy. In 
the following case, restoration of reproductive function 
occurred 4 years following radiation therapy to the 


pituitary gland. 


B. B., a 39-year-old white married woman, had medical 
problems dating back to menarche at 13 years of age, when 
periods would occur every 2 or 3 months. At 14 years of age 
she noted progressive oligomenorrhea until menses could 
only be induced with "shots." In 1957 at 21 years of age she 
had an infertility workup including a sella turcica x-ray, which 


Reprint requests: Dr. Arthur G. Shapiro, Department of 
Obstetrics and Gynecology, University of Miami, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152. 
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was normal. A bilateral ovarian wedge section was performed 
in 1958 and the amenorrhea did not improve. In 1959, she 
received "x-ray" therapy to the ovaries in order to “help re-es- 
tablish ovulation” (records of this physician are unavailable). 

In 1970 she was found to have galactorrhea from both 
breasts and radiologically an enlarged sella turcica and a dou- 
ble floor. Electroencephalogram, brain scan, and right bra- 
chial angiogram were normal; visual fields were intact. She 
received a course of cobalt-60 therapy totaling 4,600 rads over 
4 weeks to the pituitary gland. Laparoscopy revealed a small 
uterus, patent tubes, and normal small elongated sclerotic 
ovaries. She was then begun on Pergonal* therapy in April 1, 
1971. She was given a total of 2,200 I.U. of Pergonal over 12 
days with the addition of human chorionic gonadotropin to 
induce ovulation. She conceived on the first cycle; however, 
the pregnancy was complicated by premature ruptured mem- 
branes at 23 weeks and she had a premature delivery of a 500 
gram male infant who survived for 1 week. 

In January, 1972, Pergonal therapy was restarted and the 
patient received 3,000 I.U. over 10 days. After a total of four 
treatment cycles, she conceived. The pregnancy was again 
complicated by premature ruptured membranes which oc- 
curred at 24 weeks' gestation, labor ensued and on November 
30, 1972, a 600 gram female infant was delivered who sur- 
vived a total of 29 days. 

The patient decided to forgo further Pergonal therapy and 
then adopted two male infants. In January, 1974, regular 
monthly spontaneous menstrual periods began; the last 
menstrual period was in October, 1974. In December, 1974, a 
positive pregnancy test was obtained. Her pregnancy pro- 
gressed normally and on June 21, 1975, she was delivered of 
a normal 6 Ib. 11 oz. female infant. A sella turcica x-ray which 
was obtained just prior to delivery showed that the size had 
not changed and revealed increased mineralization at the base 
of the sella. Regular menses resumed post partum. 


In 1954 Forbes and associates! reported a group of 
nonacromegalic young women with amenorrhea- 
galactorrhea in which eight out of 15 patients had evi- 
dence of pituitary tumors. In three cases the tumors 
were biopsied and diagnosed as chromophobe 
adenomas. Since this original report, the combination 
of galactorrhea, amenorrhea, and  non-growth- 
hormone-producing pituitary tumors has been refer- 
red to as the “Forbes-Albright syndrome.” Treatment 
modalities for this syndrome include watchful waiting, 
radiation therapy, and surgical removal. In cases in 
which the tumor shows rapid progressive neuro- 
opthalmogic signs there is an obvious indication for 
ablative type of therapy. However, if the adenoma is 
manifested only by the lack of one or another pituitary 
hormone, the decision for therapy becomes less clear- 
cut. 

When pregnancy is desired, the Forbes-Albright pa- 
tient should not conceive until after receiving definitive 
therapy. This is because a sudden symptomatic in- 
crease in the tumor’s size may occur during preg- 
nancy." ? Since normal pituitary cells may remain at 
the outer rim of the pituitary tumor, there is the possi- 


*Pergonal, Cutter Laboratories, Berkeley, California. 
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bility of restoring pituitary and, in particular, gonado- 
tropin function by removal or destruction of the tumor 
itself. The transphenoidal surgical approach has 
proved successful in restoring reproductive function in 
a number of women with the Forbes-Albright syn- 
drome.*® 

Most tumors of the pituitary are radiosensitive and 
will respond well to radiation therapy. Based on restor- 
ation of visual field and visual acuity, results with radi- 
ation therapy compare favorably with those obtained 
by surgical removal of these tumors.” * However, on 
reviewing the literature, there appears to be no long- 
term follow-up of the reproductive function of patients 
with Forbes-Albright syndrome who received radiation 
therapy. Kirgis and Locke? pointed out that there are 
no cases of chromophobe adenomas in which restora- 
tion of endocrine function occurred following radia- 
tion therapy. Cramer" noted that with radiation 
therapy, four women having the Forbes-Albright syn- 
drome ceased to have galactorrhea but remained 
amenorrheic. 

In 1973, Sandler and Gardner"! reported a spon- 
taneous pregnancy which occurred 1 year after pitu- 
itary radiation. The patient presented with amen- 
orrhea-galactorrhea and an enlarging sella. She was 
successfully treated with high-voltage radiation, re- 
sumed her menstrual cycles, conceived, and had no 
problems during or after her pregnancy. The present 
case, therefore, is the second report of a spontaneous 
pregnancy following pituitary radiation. However, a 
better reproductive follow-up of many more patients 
should be undertaken in order to determine which 
treatment modality (radiation vs. surgery) is best suited 
for patients with Forbes-Albright syndrome who desire 
future pregnancies. 
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Fetal electroencephalographic monitoring 
related to infant outcome 


ROBERT J. SOKOL, M.D. 
MORTIMER G. ROSEN, M.D. 
LAWRENCE CHIK, Pu.D. 


Department of Obstetrics and Gynecology and the Perinatal 
Clinical Research Center, Cleveland Metropolitan General 
Hospital/Case Western Reserve University, Cleveland, Ohio 


THE VALUE of any method of monitoring the fetus 
during labor is directly related to its ability to anticipate 
short-term and long-term infant outcome. One might 
ask, for example, “Does the presence of late fetal heart 
rate (FHR) decelerations predict a low Apgar score or 
brain damage at one year of age?” In our studies of 
fetal electroencephalogram (FEEG), we have previ- 
ously reported the relationship of the presence of two 
findings on the tracings during labor—sharp waves 
(S/W) and prolonged voltage depression (DEP)—to 
abnormal neurobehavioral outcome of the infant at 
one year of age." ? The initial studies were performed 
in a single-bed research setting and have not previously 
been confirmed. Our purpose in this communication is 
to present new data, from a routine labor and delivery 
suite setting at a different hospital, which confirm our 
previous-findings and suggest an approach to the 
evaluation of fetal monitoring techniques. 

Patients were offered monitoring during labor on 
the basis of a clinical assessment of increased risk. In- 
fants were entered into a long-term neurobehavioral 
follow-up program only on the basis of patient consent 
and having had an FEEG tracing adequate for in- 
terpretation, in addition to other fetal monitoring and 
clinical information. Monitoring methods and criteria 
for FEEG interpretation have been previously re- 
ported.' FEEG findings were never used for clinical 


Supported in part by National Institutes of Health Grant 
No. HD-05566-01A1 and 5MOI-RR00201, and the Grant 
Foundation, Inc. 
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Table I. Visual interpretations of 38 FEEG’s of 
infants in a neurobehavioral follow-up program 





Visual FEEG interpretation 


S/W only 5 13 
DEP only 10 26 
S/W and DEP 4 11 
Neither 19 .50 

38 100 


Table II. Relationship of visual FEEG interpretations 
to infant outcome. Neonatal deaths are 


included in abnormal outcomes 









Over-all 
correct 
identifica- 
tion rate 










Outcome (No. 
of cases) 





No S/W 25 4 
S/W 5 4 
76 3.883 <0.05 
No DEP 21 3 
DEP 9 5 
68 2.867 «0.10 
No S/W 18 | 
or DEP 
S/W and 12 7 
or DEP 66 5.700 <0.02 





management. FEEG interpretation and follow-up 
studies (Bayley Scale of Infant Development, neurolog- 
ical examination) were mutually "blinded." 

Of 137 monitored infants entered into follow-up, 54 
were monitored more than | year previously or died in 
the neonatal period. Of these, the outcome at 1 year is 
known for 38 (70 per cent successful follow-up rate). 
FEEG interpretations for these 38 infants are shown in 
Table I. The frequencies of these interpretations are 
similar to our experience at our previous hospital. 
Among the 38 infants, there were three neonatal 
deaths; five were abnormal and 30 were normal on 
neurobehavioral examination at 1 year of age. There 
were no congenital central nervous system anomalies. 

The relationship of intrapartum FEEG to outcome is 
summarized in Table II and confirms our earlier 
findings in a different patient population at another 
hospital." ? S/W alone correctly classifies 29 of the 38 
patients for outcome, but does not identify four of the 
eight abnormal patients. DEP alone appropriately 
identifies five of the eight abnormal patents, but mis- 
classifies nine of the 30 normal infants as abnormal. 
Using more than one observation vector (S/W and/or 
DEP) improves the identification of abnormal infants 
(seven of eight) and the significance level, although the 
false-alarm rate is higher. 

In addition to confirming the relationship of S/W 
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and DEP in the FEEG to abnormal infant outcome, 
these results suggest three important points. (1) The 
use of multiple observations from fetal monitoring 
data, rather than single observations, can be expected 
to improve the reliability of predictions of outcome. 
We suspect that this is as true for FHR monitoring data 
as for FEEG and are at present developing these data. 
(2) The “p value" may not always be the best measure 
of the value of a predictive technique. In predicting 
neurobehavioral outcome, it can be maintained that it 
is more important not to miss any "abnormals" than to 
accurately identify those infants who will turn out 
normal. A more useful criterion, then, may be the ac- 
curate identification of the abnormal patient, rather 
than the over-all consistency rate. (3) These results 
suggest that with the ability to identify accurately 
fetuses during labor who are at increased risk for ab- 
normal outcome, we must now begin to examint 
whether specific obstetric interventions can improve 
that outcome. 
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Bilateral ureteral obstruction in ruptured 
chronic ectopic pregnancy 


ELIEZER J. LIVNAT, M.D. 
ANTONIO SCOMMEGNA, M.D. 


Department of Obstetrics and Gynecology, Michael Reese 
Hospital and Medical Center, Chicago, Illinois 


THE ASSOCIATION of pelvic lesions with ureteral 
obstruction has been reported by many authors. 
Uterine leiomyomas,’ ovarian neoplasms,’ carcinoma 
of the cervix,’ endometriosis," pelvic inflammatory dis- 
ease,” * appendiceal abscess,* ovarian vein syndrome,’ 
and chronic ectopic pregnancy have all been reported 
to cause obstruction of the upper urinary tract. A case 
of bilateral ureteral obstruction in association with a 
chronic ruptured ectopic pregnancy is presented. 


A 17-year-old black woman, gravida 2, para 1, was admitted 
to Michael Reese Hospital complaining of lower abdominal 
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29th St. and Ellis Ave., Chicago, Illinois 60616. 
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Fig. 1. Intravenous urogram taken before operation revealing 
bilateral obstructive uropathy secondary to a soft tissue pelvic 
mass. 


pain of 2 months’ duration. Her last normal menstrual period 
was 3 months prior to admission. She was examined at 
another hospital 3 weeks prior because of vaginal bleeding 
and a diagnosis of complete abortion was made. Twenty-four 
hours prior to this admission, she became febrile and the ab- 
dominal pain became worse. On admission, the temperature 
was 101° F., the pulse rate was 84, and the blood pressure was 
100/60 mm. Hg. She had a tender cystic suprapubic mass 
extending to 2 cm. below the umbilicus. A pelvic examination 
revealed the same mass bulging into the cul-de-sac. Uterus 
and adnexa could not be felt separate from the mass. The 
hemoglobin was 8.5 Gm. per 100 ml.; the white blood cell 
counts were 11,300 and 15,000 with a slight shift to the left. 
The blood urea nitrogen and electrolytes were within normal 
limits. A urine culture was negative. A pregnancy test was 
negative. An intravenous urogram showed bilateral hydro- 
ureter and hydronephrosis secondary to a soft tissue pelvic 
mass (Fig. 1). A pelvic ultrasonogram showed a large pelvic 
mass occupying the entire pelvis, suggestive of a pelvic abscess 
or a large hematoma (Fig. 2). Initial therapy included fluids 
and electrolyte replacement, blood transfusion, and adminis- 
tration of antibiotics. Twelve hours after admission, under 
general anesthesia, a culdocentesis yielded 30 c.c. of dark un- 
clotted blood. At exploratory laparotomy, a large pelvic mass 
completely covered and walled off with bowel and omentum 
was fouad. After release of the adhesions, the mass was found 


to be a large organized hematoma containing about 400 c.c. of 


dark blood in the center. The uterus and adnexa were 
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Fig. 2. Pelvic ultrasonogram shows a large pelvic mass occupy- 
ing the entire pelvis. m, Mass; b, bowel; s, symphysis pubis. 


hyperemic and edematous and completely embedded in the 
hematoma. The right tube was markedly distended with a 
rent in its ampullary portion. A right salpingo-oophorectomy 
was performed. The peritoneum over the ureters was raw and 
markedly indurated. The patient had an uneventful recovery 
and was discharged on the seventh postoperative day. 
Pathologic examination of the specimen confirmed a rup- 
tured, markedly distended right tube. Microscopic sections 
showed congestion with areas of hemorrhage. No chorionic 
villi were found; findings were compatible with—but not 
diagnostic of—a ruptured chronic ectopic pregnancy. Excre- 
tory urography repeated 3 months after operation revealed 
a return to normal status of the urinary tract. 


Despite the fact that chorionic villi were not recov- 
ered, the diagnosis of a chronic ruptured ectopic 
pregnancy is most likely, in view of the surgical find- 
ings during laparotomy and the history of recent 
amenorrhea. Chronic ectopic pregnancy as a cause of 
ureteric obstruction is apparently rare. Hovadhanakul 
and associates,” in an extensive review of the literature 
and their own material, encountered only one case of a 
unilateral ureteric obstruction. The authors could not 
find any report of bilateral ureteric obstruction in as- 
sociation with ruptured chronic ectopic pregnancy. In 
our case, the ureteric obstruction was bilateral and the 
marked hydronephrosis and hydroureter were caused 
by the pressure of the huge pelvis hematoma and the 
associated periureteral edema and induration. Relief 
of the obstruction by evacuation of the hematoma is 
demonstrated in the postoperative excretory urog- 
raphy. The organized hematoma and the marked in- 
duration of the pelvic organs are suggestive of a long- 
standing process. Retroperitoneal ectopic pregnancy 
has been reported by Hall and associates,? with a for- 
mation of a retroperitoneal hematoma. A slow leakage 
of blood into the retroperitoneal space as a result of a 
ruptured ectopic pregnancy can result in a hematoma 
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large enough to compress the ureters and cause 
obstructive uropathy. Everett and Scott? have stressed 
that periureteral endometriosis or inflammatory dis- 
ease may ultimately result in a nonfunctioning kidney 
or hypertensive uropathy. Apparently chronic ectopic 
pregnancy can cause the same complication. In view of 
the marked bilateral hydronephrosis and hydroureter 
in the present case, the importance of prompt inter- 
vention and relief of the obstruction is obvious. 

A high index of suspicion with prompt intervention 
are essential in cases of ruptured chronic ectopic preg- 
nancy. 
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Tampon-induced vaginal or cervical 
ulceration 


KATHRYN F. BARRETT, B.S. 
SONIA BLEDSOE, B.S. 

BENJAMIN E. GREER, M.D. 
WILLIAM DROEGEMUELLER, M.D. 


Department of Obstetrics and Gynecology, The University of 
Colorado Medical Center, Denver, Colorado 


DESCRIBED are four cases of vaginal or cervical ulcer- 
ation associated with chronic tampon usage. Each 
woman “justified” daily tampon insertions for several 
months to relieve symptoms of persistent vaginal 
“drainage.” None of these cases is a report of a “forgot- 
ten” or misplaced tampon. Each patient reported 
changing tampons at frequent intervals. Discontin- 
uance of tampon usage achieved spontaneous healing. 
These cases alert the clinician to consider the possi- 
bility of tampon-induced pressure necrosis or chemi- 
cal irritation in the differential diagnosis of a vaginal 
ulceration. 

Reprint requests: Benjamin E. Greer, M.D., Department of 


Obstetrics and Gynecology, University of Colorado Medical 
Center, Denver, Colorado 80220. 
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A 15-year-old white virgin presented with a chief complaint 
of dysfunctional uterine bleeding. The patient had used tam- 
pons continuously for 44% months. Speculum examination re- 
vealed an ulcer 2 cm. in diameter of the right lateral vaginal 
wall. The pathology report of multiple biopsies was vaginal 
ulcer with acute and chronic inflammation. In 2 weeks, a 
follow-up examination demonstrated that the ulcer had 
healed. The patient resumed the chronic use of tampons. 
Two months later, during re-examination, an identical ulcer 
was visualized. The ulcer again healed spontaneously with 
discontinuance of chronic tampon usage. 

A 16-year-old white virgin complained of urinary stress in- 
continence. She had used deodorized tampons intermittently 
and chronically for 7 months. The patient's mother had a 
history of infertility and received hormonal treatment early in 
her pregnancy. During pelvic examination a 2 by 3 cm. ulcera- 
tion with a firm, raised border was observed on the right 
lateral vaginal wall. No abnormal findings of the cervix and 
adjacent vaginal mucosa were visualized during colposcopic 
examination. The pathology report of biopsies was vaginal 
ulceration with acute and chronic inflammation. The patient 
was instructed to discontinue tampon usage. The ulcer healed 
in 5 weeks without further treatment. 

A 26-year-old parous black woman presented with break- 
through bleeding on oral contraceptives. She had used 
deodorized tampons intermittently and chronically for 6 
weeks. During a pelvic examination a | cm. ulcer with raised 
border was found on the posterior lip of the cervix. There 
were abnormal vessels suggestive of invasive carcinoma of the 
cervix on colposcopic examination. On histologic examina- 
tion, multiple punch biopsies demonstrated a cervical ulcer 
with acute and chronic inflammation. After the patient 
changed to perineal pads, the ulcer healed spontaneously in 4 
weeks. 

A 32-year-old nulliparous white woman was being 
evaluated for chronic vaginal discharge. During speculum 
examination a 2 by 3 cm. ulcer was visualized on the right 
lateral vaginal wall. On further questioning, the patient ad- 
mitted she used tampons intermittently and chronically. Ab- 
normal vessels and coarse punctation at the ulcer margins 
were visualized on colposcopic examination. Selected biopsies 
were performed and the pathology report was vaginal ulcera- 
tion with acute and chronic inflammation. Six weeks later the 
vaginal ulcer was completely healed. 


The association between chronic tampon usage and 
the vaginal ulcers was confirmed by the observations 

made in the first case history. Not only did the vaginal 
ulcer heal spontaneously after discontinuance of tam- 
pon abuse, but fortuitously the patient returned to. a 
similar pattern of tampon use and an identical vaginal 
ulcer developed. 

There are several possible explanations for the 
pathophysiology observed. All of the ulcers were high 
in the vagina and might have been related to pressure 
necrosis at that point. Two of these patients were vir- 
ginal adolescents and one could speculate that their 
repetitive tampon placement resulted in a consistent 
area of pressure necrosis. Second, the patients could 
have manifested an idiosyncratic reaction to the chemi- 
cals in the deodorized tampons. 
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The recent awareness of clear-cell adenocarcinoma 
that has been associated with maternal ingestion of 
diethylstilbestrol has increased the clinical suspicion of 
carcinoma. All of these patients had multiple biopsies 
to rule out carcinoma. Colposcopic examinations were 
misleading in two of the three patients as the findings 
were consistent with a possible diagnosis of neoplasia. 

The differential diagnosis of a vaginal or cervical 
ulcer could be divided into four subdivisions. The first 
group would include foreign objects. Vaginal ulcers 
have been reported with chronic use of a diaphragm, 
pessary, and medicated silicone ring." ? Self-inflicted 
ulcerations secondary to blunt trauma have been 
documented.? Acute vulvovaginitis has been attributed 
to the use of detergent or perfumed soaps.’ The sec- 
ond classification would be ulcers secondary to infec- 
tious agents.? Because of the asymptomatic nature of 
“primary syphilis, it is important to consider this disease. 
Herpesvirus Type II is the most common infection re- 
lated to vaginal or cervical ulcers. Herpes can cause a 
single ulcer, although the usual clinical presentation is 
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multiple lesions. The third group would be vaginal ul- 
cers secondary to decreased vascular supply as dem- 
onstrated either by postmenopausal women or fol- 
lowing radiation treatment for carcinoma. Last, one 
should never overlook the possibility of carcinoma in 
the differential diagnosis of a vaginal or cervical ulcera- 
tion. 
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Basic Colposcopy for Obstetricians and 

Gynecologists 

New York University Post-Graduate Medical School 
and Brookdale Hospital Medical Center will offer a 
postgraduate course, “Basic Colposcopy for Obstetri- 
clans and Gynecologists,’ on March 24, 1977, at 
Brookdale Hospital. 

For details, write or phone: Dr. William Mackler, 
Brookdale Hospital Medical Center, Linden Blvd. and 
Brookdale Plaza, Brooklyn, New York 11211. Tele- 
phone: (212) 240-5317. 


Third World Congress on Cervical Pathology 
and Colposcopy 


The International Federation for Cervical Pathology 
and Colposcopy will present the Third World Congress 
on Cervical Pathology and Colposcopy on October 
25-28, 1978, at the Contemporary Hotel at Walt 
Disney World in Orlando, Florida. The Congress will 
provide an international forum for interdisciplinary 
exchange of information between gynecologists, cy- 
topathologists, histopathologists, and basic scientists 
interested in cervical and vaginal physiology and 
pathology. The program will include the latest devel- 
opments in this field. Special international conferences 
will be held on terminology. The official languages of 
the meeting will be English, German, and Spanish, with 
simultaneous translation of all scientific sessions. This 
course has been approved for 18 cognates by the 
American College of Obstetricians and Gynecologists. 

For further information and to include your name 
on the Congress mailing list, write to: Adolf Stafl, M.D., 
President, International Federation of Cervical Pathol- 
ogy and Colposcopy, The Medical College of Wiscon- 
sin, 8700 W. Wisconsin Ave., Milwaukee, Wisconsin 
53226. 


Conference on Clinical Delineation of 
Birth Defects 


The University of Tennessee Center For The Health 
Sciences, Memphis, Tennessee, and The National 
Foundation-March of Dimes will sponsor the 1977 
Conference on Clinical Delineation of Birth Defects, 
June 8 through 10, 1977, in Memphis. For informa- 
üon, write Robert L. Summitt, M.D., Department of 
Pediatrics, University of Tennessee Center For The 
Health Sciences, Memphis, Tennessee 38163. 
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Current Concepts of Infectious Diseases in 
Obstetrics and Gynecology 


The Department of Obstetrics and Gynecology of 
The University of Iowa College of Medicine announces 
a postgraduate course entitled "Current Concepts of 
Infectious Diseases in Obstetrics and Gynecology," to 
be held April 26-28, 1977. The course is being held in 
conjunction with the Third Annual Meeting of the In- > 
fectious Disease Society for Obstetrics and Gynecology. 
The meeting will be comprised of scientific papers on 
the first day and new concepts in pathophysiology, 
diagnosis, and therapy of obstetric and gynecologic in- 
fections on the second and third days. The talks will be 
presented by experts in the topics covered. The regis- 
tration fee is $150.00 (residents $75.00). For registra- 
tion and information, contact: Office of Continuing 
Medical Education, The University of Iowa College of 
Medicine, 285 Med Labs, Iowa City, Iowa 52242. Tele- 
phone (319) 353-5763. 


Consequences of Narcotic Addiction 
During Pregnancy 


Consequences of Narcotic Addiction During Preg- 
nancy will be presented Thursday, May 12, 1977, 9:00 
A.M. to 5:00 P.M., at Beth Israel Medical Center. In- 
structors include Stephen R. Kandall, M.D., and fac- 
ulty. The course will discuss current concepts of drug 
management during pregnancy, effects of narcotic 
abuse on the developing fetus, and studies during the 
neonatal period. Differential effects of heroin and 
methadone will be discussed. Attention will be paid to 
medical, psychological, and legal aspects of this com- 
plex problem. Accreditation will be given in Category 
I, American Medical Association Physician's Recogni- 
tion Award. For further information, contact: Post- 
Graduate School Office, Beth Israel Medical Center, 10 
Nathan D. Perlman Place, New York, New York 10003. 
Telephone: (212) 673-3000, ext. 2135. 


Endocrine Causes of Menstrual Disorders 


The University of Tennessee Center for the Health 
Sciences, College of Medicine, will sponsor a continu- 
ing education symposium, “Endocrine Causes of 
Menstrual Disorders," March 16-18, 1977, at the Hil- 
ton Inn, Memphis Airport, Memphis, Tennessee. For 
further information, contact: Division of Continuing 
Education, U.T.C.H.S., 800 Madison Ave., Memphis, 
Tennessee 38163. 





Natafort 


COMPREHENSIVE PRENATAL VITAMIN FORMULA 
WITH MINERALS 


NATAFORT is a high-potency vitamin 
preparation with minerals, with special 
emphasis on the support you know is 
important for your pregnant patients. 








































Bl antianemia factors: iron and folic acid 
B calcium, 350 mg; and vitamin C 


[] B-complex vitamins: niacinamide, vitamins 
B,, B., Bg, and Bi 


[] other vitamins and minerals to help you 
support your patients' nutritional needs 
during pregnancy 


Prescribe just one NATAFORT Tablet daily. 


Each Natafort Tablet represents: 


Vitamin A (acetate) (1.8 mg) ......................... .... 6,000 IU 
Vitamin D (ergocalciferol) (10 mcg) ............... siseseae 4001U 
Within © lascorbic AC V. uses cece ee o uA ia ox hoses .. 100 mg 
Vitamin B; (thiamine mononitrate) .......................... 3 mg 
Vitamin B4triboflavih) 5.....1....... en i». oy .2mg 
Vitamin Be (pyridoxine hydroc hloride) ve EEE D 
Vitamin Bı2 (cyanocobalamin) crystalline ................. 5 MCE 
FONCIER a n A i S E a ad E l ME ine 
Nicotinamide (niacinamide).................... sees ... 15 mg 
Vitamin E ( dl-alpha tocopheryl acetate) (30 mg) ... 4 30 
Calcium (as calcium carbonate) ..........................-- 350 mg 
Magnesium (as magnesium oxide) .................... ... 1.7 mg 
lodine (as potassium iodide)........................... eee 0:15 Trig 
Iron (as ferrous fumarate)........................... mM 


Usual dose: One tablet daily 


*lU- International Units 

*CAUTION —Folic acid may obscure pernicious anemia; the 
peripheral blood picture may revert to normal while neurological 
manifestations remain progressive. 


CAUTION — Federal law prohibits dispensing without prescription. 
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What else can the family of a 
heart attack victim do 
besides call an ambulance... 


-Everyone ean and should learn how to 
- administer Cardiopulmonary Resuscitation 
(CPR). 

Educating the public to understand and 
use CPR plays a role in appreciably reducing 
the number of untimely deaths due to heart 
attacks. 

Find out how your patients can become 
trained in CPR by filling in and mailing the 
coupon at the right. 

Help them do more than wait for the 
sound of a siren. 


The lifesaving public education 
activities of the ACT Foundation 
are made possible by financial J 
support from a number of 
leading pharmaceutical /Á 
manufacturers. 
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ACT Foundation 
350 Grove Street 
Bridgewater, New Jersey 08807 
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| Pleasesend me more information about the award-winning 
| film narrated by Burt Lancaster which can motivate 

| my patients to learn about CPR. I am also interested in 

| receiving other educational materials offered by ACT 

| on prehospital emergency services. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





[] NEW SIZE (8%; x 11") for 1975 copies 
OLD SIZE (7';" X 107") for copies prior to 1975 


Name 


Address 
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IN MONILIASIS 
BETADINE Microbicides 
Vaginitis Regimen 


Full Prescribing Information 


BETADINE Vaginal Gel 


(povidone-iodine) 


BETADINE Vaginal Gel (povidone-iodine) 
makes available elemental iodine in a 
form that maintains iodine's microbicidal 
activity, yet is virtually nonirritating, 
nontoxic and is nonstaining to skin and 
natural fabrics. 


e Kills trichomonas, monilia, and other 
iodine-susceptible vaginal organisms 
responsible for specific and nonspecific 
vaginal infections. 

e Active in the presence of blood, pus, 
or vaginal secretions. 

e Virtually nonirritating to vaginal 
mucosa. 

e Nonstaining to skin, linen or clothing 
of natural fabrics; color can be washed 
off with water. 


For use in the treatment of Tricho- 
monas vaginalis vaginitis, monilial 
vaginitis and nonspecific vaginitis. 


| 

Based on a review of this drug by the 
National Academy of Sciences— 
National Research Council and/or 
other information, FDA has classified 
the indications as follows: possibly 
effective for use in the management of 
trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific 
vaginitis. Final classification of the | 


less-than-effective indications re- 
quires further investigation. 
Recommended regimen 
In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution. 
Prescribe BETADINE Vaginal Gel 
(povidone-iodine) as follows: Insert one 
(1) applicatorful each night, followed the 
next morning by BETADINE Douche in 
its therapeutic concentration (2 table- 
spoonfuls to a quart of lukewarm water). 
This regimen is to be followed through 
the entire menstrual cycle, including the 
days of menses. If further therapy is war- 
ranted, the regimen should be continued 
through the next two cycles. The patient 
may be instructed to return for an office 
visit following two weeks of therapy. 


Precaution 

If irritation, redness or swelling develop, 
discontinue use. The rare individual with 
history of iodine sensitization should not 
use this product, pending further 
investigation. 


Recommended dosage 

One applicatorful (5 Gm.). Each five 
grams (one applicatorful) is equivalent to 
fifty milligrams of available iodine. 
Supplied 

18 Gm. and 3 oz. tubes with applicator. 
Only on prescription. 

Purdue Frederick 


©COPYRIGHT 1976, THE PURDUE FREDERICK COMPANY 
NORWALK, CONN. 06856 A8201 171276 











Lethal to monilia 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL’ 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


IN MONILIASIS 


Douche in therapeutic concentration 
—2 tablespoonfuls to a quart of luke- 
warm water. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 





Gentle to patients 


Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for full 
prescribing information. asss 178376 





Happy homecoming for the new mother. 









It will not dry or macerate the skin, and is 
easily removed with soap and water. 


Forcontinued — 
relief of postepisiotomy E ey Fe i a rum 

' i | e sizes, In 
discomfort, send her home onanan 3-oz. size that is especialy pi 
from the hos pital with signed for self-administration by the patient. 


DERMOPLAST Aerosol Spray contains: 
DE RIVI Pl A li Benzocaine, w/w 4.5%; benzethonium 
chloride, w/w 0.1%; menthol, w/w 0.5%; 








A 
DASA € TT TEXAS ot e 
AES ^ 
FS 2 
ES SN 
SISSE 
NC S 
` M 
E : 
¢ 
| tjs 






oxyquinoline benzoate, w/w 41.2%; and : 
Aerosol methylparaben, w/w 2.0%. Inactive ingre- pias ! 
What DERMOPLAST starts doing to relieve dients, vegetable oils and propellant. Also : 


postepisiotomy discomfort in the hospital, it contains 1.9% isopropyl alcohol. 
can keep doing at home—to help make the — For additional indications, full directions 
. enjoyable as they should be. DERMOPLAST on DERMOPLAST Aerosol Spray can. 


permeates the suture line without affecting 
sutures, and relieves itching that accom- Ayerst AYERST LABORATORIES 
panies tissue regeneration and hair regrowth. *| New York, N.Y. 10017 
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OMONOS VOQINAIS, Canada AIDICANS, and Haemophilus vaginalis 





VAGINITIS VAGITROI 


CREAM SUPPOSITCRIE: 
Usual ly uncomfortable and embor- 
r&ssing, your patient wants fast relief. 











burning, discharge, malodor .. 











Often more than one pathogen is ..WhenThe specific organism is unknowl 
involved. 
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NOTE: 
If possible, base treatment on specific diagnoses 
from sound clinical and laboratory methods. 
























INDICATIONS 


Based on review of this drug by the National 
Academy of Sciences— National Research 
Council and/or other information, FDA has 
classified the indications as follows: 


T Probably’ effective: For the relief of 
symptoms of vulvovaginitis where isolation 
of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, 
or Haemophilus vaginalis) is not possible. 


NOTE: When the offending organism is known, 
treatment with a specific agent known fo be 
active against that microorganism is 
preferred. 


"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, 
and vaginitis due to Haemophilus vaginalis 
or other susceptible bacteria. 


Final classification of the less-than-effective 
indications requires further investigation. 


CONTRAINDICATIONS 


Hypersensitivity to product ingredients or 
sulfonamides. Kidney disease. 


WARNINGS 


Pregnancy: Safe use not established. Teratogenic 
potential of sulfonamides not thoroughly investi- 
gated. However, a significant increase In the 
incidence of cleft palate and other body abnormal- 
ities of offspring was observed when sulfonamides 
were given to pregnant rats and mice at high oral 
doses. Usefulness of sulfonamides is limited due to 
increasing frequency of resistant organisms. 
Sulfonamice associated deaths were reported from 
hypersensitivity, agranulocytosis, aplastic anemia, 
other blood dyscrasias. Early clinical indications 
may be sore throat, fever, pallor, purpura. jaundice 


Discontinue on evidence of systemic toxicity 


PRECAUTIONS 


Give with caution to patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma. 


Maintain adequate fluid intake to prevent crystal- 
luria and stone formation. In glucose-6-phosphate 
dehydrogenase deficient individuals, hemolysis ` 
may occur. (Frequently dose related.) 


ADVERSE REACTIONS 


Blood dyscrasias: Agranulocytosis, aplastic anemia, 
thrombocytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methemo- 
globinemia. 


Allergic reactions: Erythema multiforme (Stevens- 
Johnson Syndrome), generalized skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid 
reactions, periorbital edema, conjunctival and 
scleral injection, photosensitizotion, arthralgia, and 
allergic myocarditis. 


Gastrointestinal reactions: Nausea, emesis, 
abdominal pains, hepatitis, diarrnea, anorexia, 
pancreatitis, and stomatitis. 


CNS. reactions: Headache, peripheral neuritis, 
mental depression, convulsions, ataxia, hallucina- 
tions, tinnitus. vertigo and insomnia. 


Misc.: Drug fever, chills, and toxic nephrosis with 
oliguria and anuria. Periarteritis nodosum andLE 
phenomenon. Sulfonamides bear chemical simi- 
larities to some goitrogens, diuretics (acetazolamide 
and the thiazides), and oral hypoglycemic agents. 
Goiter production, diuresis, and hypoglycemia have 
occured rarely. Cross-sensitivity may exist with these 
agents. 

Rats appear to be especially susceptible to the 
goitrogenic effects of sulfonamides. Long-term 
administration has produced thyroid malignancies 
in the species. 


SYNTEX 


SYNTEX LABORATORIES, INC. 
PALO ALTO, CALIFORNIA 94304 
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If you're 

concerned with 

cancer treatment, 

turn to the 

fact-filled new 

edition of this 
comprehensive reference 


New 2nd Edition! 


THE IMMUNOLOGY OF 
MALIGNANT DISEASE 


More than tripling the size of its previous edition, 
this outstanding revision provides you with the 
most current information available on immunologic 
reactions, diseases and therapies of man. Combin- 
ing pertinent clinical data with laboratory research 
findings, the authors examine cellular events 
involved in the normal human immune response, 
explore how they become disordered in malig- 
nancy, and consider what may be done to correct 


these disorders. An especially valuable chapter will- 


acquaint you with the important groundwork that 
has led to practical applications of tumor immunol- 
ogy in humans, based on data derived from 
experimental animal studies. Other informative 
chapters offer you specific methods for measure- 
ment and quantitation of immune function in 
humans and discuss investigational im- 
munotherapy of human tumors. 


By Jules E. Harris, M.D., F.R.C.P.(C), F.A.C.P. and. = 


Joseph G. Sinkovics, M.D., F.A.C.P. August, 1 976. 2nd 
edition, approx. 704 pages, 7 "x 10 ', 36 illustra- 
tions. About $42.50. 
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11830 WESTLINE INDUSTRIAL DRIVE. 
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My une Proper Structure 
| Can Provide Effective Control 


| Only One Prenatal Is Structured 
Bp | to Provide Controlled-Release Iron 


Controlled-Release Iron from 


Gradumet' 


for Effective iron absorption 
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Decreased medges T" vaste 4 f f 
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Please see adjoining column for summary of prescribing information. 





PRAMET FA 


prenatal vitamin/mineral preparation 





The Distinctive Prenatal 


Indications: To help prevent vitamin and min- 
eral deficiencies during pregnancy and lactation 
and for treatment of megaloblastic anemias of 
pregnancy. One mg of folic acid has been found 
to be effective therapy for megaloblastic anemia 
of pregnancy. 


Ingredients: Each Pramet FA Filmtab® Film- 
Sealed tablet provides: 


Vitamins: 
Vitamin A (as acetate, 1.2 mg)........ 4000 IU 
Vitamin Dz (ergocalciferol, 10 mcg) ..... 400 IU 
Vitamin C (ascorbic acid)......... 100 mg 
Rollo elec I O egi es pA oria? 1 mg 
Thiamin (thiamin mononitrate) ...... 3 mg 
Ibo ADN.es IG Es ed 2 mg 
Niacinamide (as niacinamide 

liodrochlerde) -re 21.2» sia paly is 10 mg 
Vitamin Be (pyridoxine 

hodrocblotide).: 1e uus i Ses 5 mg 
Vitamin Biz (cyanocobalamin) . .. .... 3 mcg 
Pantothenic Acid (as 

calcium pantothenate) ........... 1 mg 
Minerals: 
Calcium (as calcium carbonate) ... 250 mg 
lodine (as calcium iodate) ........ 100 mcg 
Elemental Iron+ (as dried ferrous 

MEN Pra o LEA OA dL T 60 mg 
Copper (as cupric chloride) ......... 0.15 mg 


+ In controlled-release dose form — Gradumet® 
U.S. Pat. No. Re. 27,107 


Warning: Folic acid alone is improper therapy in 
the treatment of pernicious anemia and other 
megaloblastic anemias where Vitamin Biz is defi- 
cient. 

Precaution: Folic acid may mask the presence 
of pernicious anemia in that hematologic remis- 
sion may occur while neurologic manifestations 
remain progressive. 

Adverse Reaction: Allergic sensitization has 
been reported following both oral and parental 
administration of folic acid. 

Dosage: One tablet daily, or as directed by 
physician. | 
Availability: 100-tablet bottles; Rx; 

NDC 0074-0147-01. 


[=R onnon COLUMBUS, OHIO 43216 


Division of Abbott Laboratories, USA 


224-B126 
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BRANSONS LODGE 


“For a Unique Learning Experience” 


BRANSONS’ FOURTH ANNUAL 


OB-GYN 


SEMINAR 
PRESENTS 
CHARLES A. WHITE, M.D. 


Professor and Chairman 
Department of Obstetrics and Gynecology 
West Virginia University 
Morgantown, West Virginia 


DATES 


Friday, July 29th through Friday, August Sth, 1977 : 


Participants may obtain up to 
Ro NEUCHERCL M UNES EDEMUE LITER COR UUEERCE 000 o0 
45 CREDIT HOURS 


Towards the Physicians Recognition Awards 


The location of BRANSONS LODGE on Great Bear Lake 

in Canada's Northwest Territories adds to the uniqueness of 

this Seminar. The lake lies on the Arctic Circle. The fishin 
is outstanding. Bransons’ guests have caught four Worl s 
Records recognized by Field and Stream. They are Lake 

Trout, Arctic Grayling, Arctic Char and Lake Whitefish. 

For additional information contact BRANSONS LODGE at 

the address below. 


Write or Phone for information and Color Brochure 
Area Code 403 -+ 694-3838 
P. 0. Box 130, . 
Wanham, Alberta TOH 3P0, Canada ES E 






The Johns Hopkins School of Medicine an- 
nounces that the Eleventh Annual Symposium 


on Intrauterine Development and Fetal Man- 
agement will be held May 5th through 7th 
1977 at the Cross Keys Inn, Baltimore, Mary- 
land. Basic and practical aspects of ma- 
ternal, fetal and neonatal infections will be 
discussed by Johns Hopkins faculty and dis- 
tinguished guests, including Drs. M.S. Amsey, 
W. J. Ledger, P. Mead, and R. G. Monif. 
A mix of lectures and workshops is planned. 
Enrollment is limited to 150. This program 
has been approved for 25 cognates by the 
American College of Obstetrics and Gyne- 
cology and for 18 credit hours in Category | 
towards the Physician's Recognition Award. 

























For additional information, please contact ^ 
Dr. John W. C. Johnson, Department of b= 
Gynecology and Obstetrics of The John ne 
Hopkins Hospital, Baltimore, Maryla y ps d 
21205. y 




















EMPIRIN .EMPRACET 


COMPOUND ¢CODEIN 
€ CODEINE — 


^ 3 (Warning: May be habit-forming); 


Each tablet contains: and acetaminophen 300 mg. 
codeine phosphate, 32 mg (gr 1⁄2), 
(Warning: May be habit-forming); Ill 
aspirin, 227 mg; phenacetin, 162 mg; 
and caffeine, 32 mg. 








Each tablet contains: 





Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 
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Serum unconjugated estriol levels in the third trimester and 452 
their relationship to gestational age. Il 

Joseph Sakakini, Jr., M.D., F.A.C.O.G., John E. Buster, M.D., F.A.C.O.G., and 

Allen P. Killam, M.D., F.A.C.O.G. 

El Paso, Texas 


Role of endogenous prostaglandins in regulation of uterine blood 455 
flow and adrenergic neurotransmission 

Kenneth E. Clark, Ph.D., Donna B. Farley, B.A., Dianna E. Van Orden, M.D., and 

Michael J. Brody, Ph.D. 


Iowa City, lowa 
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Zeiss + Polaroid - Instant Colpophotography. 


Always ready, never in the way 


The Zeiss Colposcope 9, equipped with Polaroid attachment 
and flash unit, gives you truly instant color documentation of 
your colposcopic findings. You can discuss them with the 
patient, make them part of her permanent record, show them 
to your colleagues. 

Because of the unique Zeiss Beamsplitter system, stereo visual 
observation is uninterrupted, and the camera is always ready 
but never in the way. Just one minute after you locate some- 
thing significant, you have it documented. 


Zeiss optics and versatility at a low price 


Colposcope 9 is designed and priced for use in the office 
examining room. Its modular design gives you a long-lasting 


economic benefit: it will never be out of date. You can always 
add accessories right in your office. You'll never need to return 
it, never need to replace it. A true lifetime investment. 


Besides the Polaroid attachment, there's a three-step magnifi- 
cation changer, both split-frame stereo and full-frame 35mm 
cameras, and a variety of co-observation tubes, 


You have your choice of three stands — the wall mount, the 
easily movable floor stand, and the convenient mount for the 
examining table. 


Write or call for details or a demonstration. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston,Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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The incompetent cervix and accelerated fetal lung maturation 462 

Donald M. Okada, M.D., and Donald W. Thibeault, M.D. 
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Management and outcome of Class A diabetes mellitus 465 `j 
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Steven G. Gabbe, M.D., Jorge H. Mestman, M.D., Roger K. Freeman, M.D., 

Gail V. Anderson, M.D., and Richard I. Lowensohn, M.D. “Ad j 

Los Angeles, California 3 

Human amnion metabolism. I. In vitro maintenance 470 3 


A. L. Schwartz, Ph.D., M.D., C. S. Forster, P. A. Smith, and G. C. Liggins, M.D., Ph.D. 
Auckland, New Zealand 


Human amnion metabolism. Il. Incorporation of fatty acids into tissue 475 
phospholipids in vitro 

A. L. Schwartz, Ph.D., M.D., C. S. Forster, P. A. Smith, and G. C. Liggins, M.D., Ph.D. 5 
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Evaluation of success in treatment of threatening premature 482 
labor by betamimetic drugs 

Roland Richter, M.D. 

Basel, Switzerland 


Fetus, placenta, and newborn 
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Intra-amniotic injection of thyroxine (T4) to a human fetus 487 

Elmer S. Lightner, M.D., Delbert A. Fismer, M.D., Harlan Giles, M.D., and 

James Woolfenden, M.D. t 
Tucson, Arizona, and Torrance, California | 


Thermodilution measurement of human umbilical blood flow at delivery 491 
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Embryotoxicity of bilirubin 497 
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Columbus, Ohio 
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Cold pressor test in women: Effect on vaginal blood flow 
R. M. Abrams, Ph.D., M. Notelovitz, M.D., C. J. Wilcox, Ph.D., 
B. Cantor, M.D., and J. L. Dockery, M.D. 


Gainesville, Florida 


Current investigation 


Effect of betamethasone on analysis of amniotic fluid in the 
rhesus-sensitized pregnancy 

Steve N. Caritis, M.D., F.A.C.O.G., Eberhard Mueller-Heubach, M.D., and 
Daniel I. Edelstone, M.D. 

Pittsburgh, Pennsylvania 


Coagulopathy with midtrimester induced abortion: Association 
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Ronald T. Burkman, M.D., William R. Bell, M.D., Milagros F. Atienza, M.D., and 
Theodore M. King, M.D., Ph.D. 


Baltimore, Maryland 


(Contents continued on page 11) 


505 


513 


518 


520 


525 


529 


533 


a£. 


‘ v 
P l is ty UZALE 





he «micer of ves jiniti 
are multiple 












You can depend on AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 


"Indications: Based on a review of AVC by the National Academy 
of Sciences- National Research Council and/or other information, 
FDA has classified the indications as follows: 

"Probably'' effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

‘Possibly’ effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 


Contraindications: Known sensitivity to sulfonamides. 

Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: ! applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
( Merrell ) Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 4-6744 (6049) 


Final classification of the less-than-effective indications requires 
further investigation. 


The treatment is singular 


Cream (aminacrine hydrochloride 0275; 
sulfanilamide 15.094, allantoin 2.0%) 
Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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Prevention of Rh hemolytic disease: Background of the Liverpool work 538 
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Intrauterine growth retardation 540 
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BETADINE 
Perineal Wash 


concentrate 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 


chlorophene, no irritating metallic salts...and is 
nonstaining and virtually nonirritating to skin 
and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: m After episiotomy m After gynecologic, 
urologic and anorectal surgery m In the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped = Prior to gynecologic, obstet- 
ric and urologic examinations = During menstruation 


Convenient Kit form: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 


THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 A7863 162175 
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21 yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed 
by 7 green inert tablets 
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good reasons why OVCON-50 is an oral contraceptive 
in which to have confidence 


e combination of two widely preferred — * low incidence of common estrogenic 
and extensively studied progestogen and progestogenic side effects! 
and estrogen components 

e balanced low dosage of 50 mcg. 
ethinyl estradiol and 1 mg. 


norethindrone Mead Jinan . «5... - 


* 900d cycle control’ 


1. Data on file, Mead Johnson Laboratories 


15 Please see next page for brief summary. 
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Creo 0 


21 yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed by 7 green inert tablets 


fot lhe nemi WhO Are) wilh confidence 


Special Note: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effec- 
tiveness of the sequential products appears to be somewhat lower than that of 
the combination products. Both types provide almost completely effective con- 
traception. An increased risk of thrombotic, thromboembolic and cerebral 
vascular disease associated with the use of hormonal contraceptives has been 
shown in studies conducted in both Great Britain and the United States. Other 
risks, such as those of elevated blood pressure and reduced tolerance to car- 
bohydrates, have been reported and appropriate tests should be conducted to 
monitor these during oral contraceptive therapy. Liver disease has also been re- 
ported, and the physician should be alert to its earliest manifestations. Long- 
term administration of both natural and synthetic estrogens in subprimate 
animal species in multiples of the human dose increases the frequency for 
some animal carcinomas. These data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens can neither be affirmed nor 
refuted at this time. Close clinical surveillance of ali women taking oral con- 
traceptives must be continued. 

Indication: Oral contraception. 

Contraindications: Thrombophlebitis, thromboembolic disorders, cerebral 
vascular disease, or a past history of these conditions; markedly impaired liver 
function; known or suspected carcinoma of the breast; known or suspected 
estrogen dependent neoplasia; undiagnosed abnormal genital bleeding; known 
or suspected pregnancy. 

Warnings: If signs of thrombotic and thromboembolic disorders (throm- 
bophlebitis, cerebrovascular disorders including hemorrhage, pulmonary embo- 
lism and retinal thrombosis) occur or are suspected, use of the drug should be 
discontinued immediately. (Studies indicated a higher risk of these conditions 
with use of these drugs, not persisting after drug use was discontinued and not 
enhanced by long-term use." '?) If gradual or sudden, partial or complete loss 
of vision occurs, or if there is sudden onset of proptosis, diplopia or migraine; 
or if examination reveals papilledema or retinal vascular lesions, discontinue 
medication. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy. '  ? 
Safety of use in pregnancy has not been established, therefore pregnancy 
should be ruled out before initiating or continuing the contraceptive regimen 
Pregnancy should always be considered if withdrawal bleeding does not occur. 
A small fraction of the hormonal agents in oral contraceptives has been iden- 
tified in the milk of mothers receiving these drugs; long-range effect to the 
nursing infant cannot be determined at this time. Hepatic lesions (adenomas. 
hepatomas, hamartomas, regenerating nodules, etc.), occasionally fatal, have 
been reported in short-term as well as long-term users of oral contraceptives. 
Such lesions may present as an abdominal mass or with the signs and 
symptoms of an acute abdomen and should be considered if the patient has ab- 
dominal pain or evidence of intra-abdominal bleeding. 

Precautions: A thorough history and physical examination of breasts and 
pelvic organs should include Papanicolaou smears. (Estrogens have been 
known to produce tumors, some of them malignant, in five species of subpri- 
mate animals.) If endocrine and liver function tests are abnormal in patients 
taking these drugs, repeat tests after the drug has been withdrawn for two 
months. Under the influence of these drugs, pre-existing uterine fibromyomata 
may increase in size. Some conditions (epilepsy, migraine, asthma, cardiac or 
renal dysfunction) might be influenced by fluid retention. Observe carefully for 
such. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleed- 
ing per vaginam, adequate diagnostic measures are indicated. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. Any possible influence of 
prolonged OVCON therapy on pituitary, ovarian, adrenal, hepatic or uterine func- 
tion awaits further study. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. Diabetic patients 
should be carefully observed while receiving such therapy. The age of the pa- 
tient constitutes no absolute limiting factor, although these drugs may mask 


the onset of the climacteric. The pathologist should be advised of OVCON 
therapy when relevant specimens are submitted. Susceptible women may expe- 
rience an increase in blood pressure following administration of contraceptive 
steroids. If cholestatic jaundice occurs, OVCON should be discontinued. This 
condition is more likely to occur in patients with a history of cholestatic jaun- 
dice of pregnancy. 

Adverse Reactions Observed in Patients Receiving Oral Contraceptives: A 
statistically significant association has been demonstrated between use of oral 
contraceptives and: thrombophlebitis, pulmonary embolism, cerebral throm- 
bosis and hemorrhage and gall bladder disease. Suggestive evidence, neither 
confirmed nor refuted, between use and: neuro-ocular lesions (retinal throm- 
bosis and optic neuritis) and hepatic lesions with or without intra-abdominal 
bleeding. Known to occur: nausea, vomiting, G.I. symptoms (abdominal cramps 
and bloating), breakthrough bleeding, change in menstrual flow, spotting, 
amenorrhea during and after treatment, breast changes (tenderness, enlarge- 
ment and secretion), mental depression, change in weight (increase or 
decrease), changes in cervical erosion and cervical secretions, suppression of 
lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals, edema, chloasma or melasma (which may persist), cholestatic 
jaundice, migraine, rash (allergic). Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment; premenstrual-like syndrome; 
changes in libido; changes in appetite; cystitis-like syndrome; headache; in- 
tolerance to contact lenses; nervousness; dizziness; fatigue; backache; hirsut- 
ism; loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic 
eruption; itching; vaginitis. May Alter Laboratory Results in: Hepatic function (in- 
creased sulfobromophthalein retention and other tests), coagulation tests (in- 
crease in prothrombin, Factors VII, VIII, IX and X, decrease in anti-thrombin Ill 
and an increase in norepinephrine-induced platelet aggregability), thyroid func- 
tion (increase in PBI, and butanol extractable protein bound iodine and 
decrease in T4 uptake values), metyrapone test, pregnanediol determination. 
References: (1) Royal College of General Practitioners: Oral contraception and 
thromboembolic disease. J. Coll. Gen. Pract. /2:267-279, 1967. (2) Inman, W.H.W. 
and Vessey, M. P Investigation of deaths from pulmonary, coronary and cerebral 
thrombosis and embolism in women in child-bearing age. Brit. Med. J. 
2.193-199, 1968. (3) Vessey, M. P and Doll, R. Investigation of relation between 
use of oral contraceptives and thromboembolic disease: A further report. Brit. 
Med. J. 2651-657, 1969. (4) Sartwell, P E., Masi, A. T., Arthes, F. G., Greene, G. R., 
and Smith, H. E. Thromboembolism and oral contraceptives: An 
epidemiologic case-control study. Amer. J. Epidem. 90:365-380, 1969. (5) Oral 
contraception and increased risk of cerebral ischemia or thrombosis. New Eng. 
J. Med. 288 (17):871-877, 1973. (6) Oral contraceptives and stroke in young 
women. JAMA 23/(7):718-722, 1975. (7) Boston Collaborative Drug Sur 
veillance Programme. Oral contraceptives and venous thromboembolic disease, 
surgically confirmed gall-bladder disease, and breast tumours. Lancet 
/:1399-1404, 1973. (8) Oral Contraceptives and Health. A summary of an in- 
terim report from the oral contraception study of the Royal College of General 
Practitioners, May, 1974. (9) Vessey, M. P, Doll, R., Fairbairn, A. S., and Glober, G. 
Post-operative thromboembolism and the use of oral contraceptives. Brit. 
Med. J. 3123-126, 1970. (10) Greene, G. R. and Sartwell, P. E. Oral contracep- 
tive use in patients with thromboembolism following surgery, trauma, or infec- 
tion. Am. J. Public Health 62:680-685, 1972. (11) Nora, A. H. and Nora, J. J. 
A syndrome of multiple congenital anomalies associated with teratogenic 
exposure. Arch. Envir. Health 30:17-21, 1975. (12) Janerich, D. T., Piper, J. M., 
and Glebatis, D. M. Oral contraceptives and congenital limb-reduction defects. 
New Eng. J. Med. 29/(14):697-700, 1974. (13) Carr, D. H. Cytogenetics and 
malformations in abortions. Fed. Proc. 32:102-103, 1971. 
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DESCRIPTION: Mycostatin Vaginal Tablets (Nystatin Vaginal Tablets 
U.S.P.) are provided as diamond-shaped compressed tablets con- 
taining 100,000 units of nystatin dispersed in lactose with ethyl 
cellulose, stearic acid, and starch 

INDICATIONS: This product is indicated for the local treatment of 
vulvovaginal candidiasis 

CONTRAINDICATIONS: Contraindicated in patients with a history 
of hypersensitivity to any of its components 

ADVERSE REACTIONS: Nystatin is virtually nontoxic and nonsensi- 
tizing and is well tolerated by all age groups, even on prolonged 
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Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedingt remains gratifyingly low—an average of only 
3.0 percent in 20,312 total cycles. 


- Incidence of Breakthrough Bleeding Total 


in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 





. through 


Bleeding 9.0% 3.1% 21% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment.” These latter patients were considered 
"fresh" if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women “fresh” to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

“Fresh” to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 


Break- 
through Not 
Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 








. and 0.03 mg. ethinyl estradiol. Yet contraceptive 


effectiveness is unsurpassed. In clinical trials among 
1633 women for a total of 20,312 cycles, only two 
pregnancies were reported. This, according to Pearl's 
formula, represents a pregnancy rate of 0.15 per 

100 woman-years usage. 

tSerious as well as minor adverse reactions have been reported followin 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE. Contraindications. 
Warnings, Precautions and Adverse Reactions in the ace: impanuinag IN BRIEI 
should be carefully considered 


See important information on next page. 
Wyeth Laboratories 
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each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 





Now available... 


LO/OVRAL-28 


2] white tablets each containing 0.3 mg. norgestrel 
with 0.03 ma. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak” dispensers. 


SPECIAL NOTE: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effective- 
ness of the sequential products appears to be somewhat lower than that of the 


combination products. Both types provide almost completely effective contraception. 


An increased risk of thrombotic, thromboembolic, and cerebral-vascular disease, 
associated with the use of hormonal contraceptives, has been shown in studies 
conducted in both Great Britain and the United States. Other risks, such as those 
of elevated blood pressure and reduced tolerance to carbohydrates, have been 
reported, and appropriate tests should be conducted to monitor these during oral- 
contraceptive therapy. Liver disease has also been reported, and the physician 
should be alert to its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate 
animal species in multiples of the human dose increases the frequency for some ani- 
mal carcinomas. These data cannot be transposed directly to man. The possible car- 
cinogenicity due to the estrogens can neither be affirmed nor refuted at this time. 


Close clinical surveillance of all women taking oral contraceptives must be continued. 


INDICATIONS: LO/OVRAL * is indicated for oral contraception. 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, 
cerebral-vascular disease, coronary-artery disease or a past history of any of these 
conditions. 2. Markedly impaired liver function. 3. Known or suspected carcinoma 
of the breast. 4. Known or suspected estrogen-dependent neoplasia. 5. Undiag- 
nosed abnormal genital bleeding. 6. Known or suspected pregnancy 


WARNINGS: 1. The physician should be alert to the earliest manifestations of 
thrombotic and thromboembolic disorders, thrombophlebitis, cerebrovascular dis- 
orders including hemorrhage, pulmonary embolism, and retinal thrombosis. Should 
any of these occur or be suspected, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of 
morbidity in the United States have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, and cerebral-vascular disease. 
occlusive or hemorrhagic, and the use of oral contraceptives. There have been 
three principal studies in Great Britain’? leading to these conclusions and 
three?" in this country. The estimate of the relative risk of thromboembolism in 
the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely 
to undergo thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England? issued 
an interim report of its continuing large-scale prospective study comparing a user 
group to a non-user group. This study in its interim analysis states: “A statistically 
significant higher rate of reporting of cerebrovascular accidents in takers is evident, 
but the numbers are too small to justify an estimation of the degree of risk" The 
study also reported a higher incidence of superficial and deep vein thrombosis in 
users as compared to non-users. 

The Sartwell study? indicated that the risk did not persist after discontinuation 
of administration. Both the Sartwell and the Royal College study indicated that 
the degree of risk was not associated with duration of treament. 

In a collaborative American study5.6 of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that the relative risk of 
thrombotic stroke was 4.1 to 9.5 times greater in users than in non-users. A com- 
parable estimate for hemorrhagic stroke was 2.0. 

None of the American studies was designed to evaluate a difference between 
products. However, the Sartwell study? suggested that there might be an increased 
risk of thromboembolic disease in users of sequential products. 

Other retrospective studies?.!? have reported an increased risk of post-surgery 
thromboembolic complications in oral-contraceptive users. It has been recom- 
mended that therapy be discontinued at least one month prior to elective surgery 
2, An increased risk of myocardial infarction associated with the use of oral 
contraceptives has recently been reported supporting a previously suspected 
association.'3:'4 Two separate retrospective case-control studies relating to fatal 
and non-fatal myocardial infarction in users and non-users of oral contraceptives 
in Great Britain were reported in May of 1975.13.14 These studies estimate that the 
increased risk of hospital admission for myocardial infarction among users of oral 
contraceptives as compared to non-users was 2.7 times in the 30-39 age group 
and 5.7 times in the 40-44 age group; the risk of death associated with the use of 
oral contraceptives as compared to non-users was increased 2.8 times for users in 
the 30-39 age group and 4.7 times in the 40-44 age group. One of these studies 
reported that, although use of oral contraceptives was a risk factor per se, users 
who had myocardial infarction were more likely to also have additional underlying 
risk factors for coronary artery disease, such as heavy smoking, hypertension, 
diabetes, pre-eclamptic toxemia, obesity, and type II hyperlipoproteinemia. 

3. Discontinue oral-contraceptive medication if there is: gradual or sudden, partial 
or complete loss of vision; proptosis or diplopia; onset or aggravation of migraine or 
development of headache of a new pattern which is recurrent, persistent or severe: 
papilledema; or any evidence of retinal-vascular lesions. 4. Fetal abnormalities 
have been reported to occur in the offspring of women who have taken progestogens 
and/or estrogens during pregnancy.!!.!2 The safety of LO/OVRAL® in pregnancy 
has not been demonstrated. Pregnancy should be ruled out before initiating or con- 
tinuing the contraceptive regimen. Pregnancy should always be considered if 
withdrawal bleeding does not occur. 5. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant cannot be determined at this time. 

6. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, 
etc.), occasionally fatal, have been reported in women on oral contraceptives. 

Such lesions may present as an abdominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should be considered if the patient has 
abdominal pain or evidence of intra-abdominal bleeding. Such lesions have been 
reported in short-term as well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and physical examination should be 
performed before prescribing oral contraceptives and periodically during their 
administration and should include special reference to breasts and pelvic organs, 
including Papanicolaou smears, since estrogens have been known to produce 


tumors, some of them malignant, in five species of subprimate animals. 2. Endocrine 


and possibly liver-function tests may be affected by treatment with LO/OVRAL. 
Therefore, if such tests are abnormal in a patient taking LO/OVRAL, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 


3. Under the influence of estrogen-progestogen preparations, preexisting utering 
fibromyomata may increase in size. 4. Because these agents may cause some 
degree of fluid retention, conditions which might be influenced by this factor, 

such as epilepsy, migraine, asthma, cardiac or renal dysfunction, require careful 
observation. 5. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleeding 
per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. 7. Any possible influence of 
prolonged LO/OVRAL * therapy on pituitary, ovarian, adrenal, hepatic, or uterine 
function awaits further study. 8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients on oral contraceptives. The 
mechanism of this decrease is obscure. For this reason, diabetic patients should be 
carefully observed while receiving LO/OVRAL therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL may 
mask the onset of the climacteric. 10. The pathologist should be advised of 
LO/OVRAL therapy when relevant specimens are submitted. 11. Susceptible 
women may experience an increase in blood pressure following administration of 
contraceptive steroids. 12. Cholestatic jaundice has been reported in users of oral 
contraceptives. If this occurs, LO/OVRAL® should be discontinued. This condition 
is more likely to occur in patients who have experienced cholestatic jaundice of 
pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during LO/OVRAL therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL 
CONTRACEPTIVES: A statistically significant association has been demon- 
strated between use of oral contraceptives and the following serious adverse 
reactions: thrombophlebitis, pulmonary embolism, myocardial infarction, cerebral 
thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship 
has been neither confirmed nor refuted for the following serious adverse reactions: 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesions 
with or without intra-abdominal bleeding. . 

The following adverse reactions are known to occur in patients receiving oral 
contraceptives: nausea, vomiting, gastrointestinal symptoms (such as abdominal 
cramps and bloating), breakthrough bleeding, spotting, change in menstrual flow, 
amenorrhea during and after treatment, edema, chloasma or melasma, which 
may persist, breast changes: tenderness, enlargement and secretion, change in 
weight (increase or decrease), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately post-partum, cholestatic 
jaundice, migraine, rash (allergic), rise in blood pressure in susceptible individuals, 
mental depression. 

Although the following adverse reactions have been reported in users of oral 
contraceptives, an association has been neither confirmed nor refuted: anovula- 
tion post treatment, which tends to occur more frequently in women with a history 
of menstrual disorders, premenstrual-like syndrome, changes in libido, changes in 
appetite, cystitis-like syndrome, headache, intolerance to contact lenses, nervous- 
ness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, erythema multi- 
forme, erythema nodosum, hemorrhagic eruption, itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: 
hepatic function —increased sulfobromophthalein retention and other tests: 
coagulation tests — increase in prothrombin, Factors VII, VIII, IX, and X, decrease 
in antithrombin III; increase in platelet aggregability; thyroid function — increase in 
PBI, and butanol extractable protein-bound iodine, and decrease in T? uptake 
values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL and LO-OVRAL-28, refer to 
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EDITORIAL 





summary of analysis of published articles 


- ‘September 1 through August 31, 1972, 1974, and 1976 


_ AS A MEANS of providing information to the readers on the category and type of articles 
published, the Editors present the data for the years 1972, 1974, and 1976 (Table I). In the 
January 1, 1975, issue the JouRNAL page size was increased over that formerly used. This 
change has permitted the publication of more words per page. The Editors would wel- 
come any comments on this report. ` i 


Table I. Analysis of published articles 


Journal division 


Obstetrics , 198 1,362 187 1,201 18] 1,175 
Gynecology 213 1,284 217 1,269 203 1,164 
Fetus, placenta, and newborn 86 544 112 703 89 , 425 
Education ; EN 46 20: 135 8 45 
Communication in brief 83* 
Total 504 3,236 536 3,308 48] 2,892 
Type of article ; 
Clinical 250 ` 1,482 196 .. 1,066 230 1,246 
Clinical investigation 150 1,018 207 . - 1,858 i 151 1,027 
Basic research 104 736 133 884 100 619 
Total 504 3.236 536 8,308 481 2,892 
Average length of articles 6.6 6.7 6.3 


*This year began the separation of “Communication in brief” articles by total number of pages. 


451 


OBSTETRICS. 





Serum unconjugated estriol levels in the third trimester 


and their relationship to gestational age. II 


JOSEPH SAKAKINI, JR., 
JOHN E. BUSTER, M.D., F.A.C.O.G. 
ALLEN P. KILLAM, M.D. .F.A.G.0.G. 
El Paso, Texas l 


M.D., F.A.C.O.G. 


The purpose of this study was to further validate a preliminary report concerning the 
clinical usefulness of serum unconjugated estriols as a marker of gestational age. Serial 
estriol values from 50 women with uncertain dates were plotted on semilogarithmic 
graphs and the gestational age predicted from the timing of the abrupt surge in estriol 
values which normally occurs between 35 and 36 weeks. The gestational age at birth, as 
determined by careful neonatal examination, agreed with the age predicted by the estriol 
surge within +1 week. (AM. J. OBSTET. GYNECOL. 127: 452, 1977.) 


A RECENT publication demonstrated the efficacy of 
serial uriconjugated serum estriol determinations as an 
accurate indicator of gestational age and general fetal 
endocrine maturity in low-risk pregnancies compli- 
cated by uncertain dates.! When delivery prior to the 
spontaneous onset of labor is desirable but the advan- 
tages of early delivery are outweighed by the risks of 
amniocentesis to prove maturity, serial estriol determi- 
nations may give a sufficiently accurate positive indica- 
üon of maturity to eliminate the need for amniocen- 
tesis in selected cases. Furthermore, in pregnancies 
with uncertain dates that become postdate by 
menstrual history, serial serum unconjugated estriols 


menstrual date was erroneous and the pregnancy is 


progressing well after a late conception. 


Materials and methods 

The current phase of this study involves 50 patients 
with poor dates in order to test the hypothesis that the 
estriol surge could be utilized to accurately predict the 


` gestational age. 


. may eliminate the need for additional tests for fetal | 


well being, such as the oxytocin challenge test, when 


the clinical course and the estriols indicate that the : 


d 
f 
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The 50 individuals studied were chosen by the fol- 
lowing criteria: (1) unknown last menstrual period, (2) 
gestational size inconsistent with estimated size at the 
initial clinic visit, and (3) possible intrauterine growth 
retardation manifested by fundal height growth that is 
inconsistent with estimated gestational age. 

A single venous blood sample was obtained from 
these individuals weekly between 1:00 and 4:00 p.m. 
beginning at the estimated thirty-second week. The 
serum was removed and the samples were frozen and 
banked.until six samples were obtained. These samples 
were then analyzed for unconjugated estriol by the 
method described previously.? To minimize method- 
ologic error, the samples were run in the same assay 
in adjacent tubes. 

The individual values of the unconjugated estriol | 
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Fig. 1. Graph depicting the regression line and the thirty-sixth 
week surge point. 


Table I. Data on 50 individual pregnancies showing 
that the surge point can be utilized as a significant 
marker of gestational age 




















Predicted Neonatal 36 weeks surge 

gestational confirmed point to 
No. of age gestational labor interval 
patients (by surge) age (wk.) 


33 40-41 39-40 4 
12 38-39 38-39 2-3 
3 36-37 36-38 1-2 
2 Unable to predict 39-40 0 
from data 


were placed on separate graphs with the logarithmic 
vertical axis plotted against gestational age in weeks on 
the linear horizontal axis. A least-squares regression 
line was placed through the first three or four points 
and then extended to obtain a future predicted value 
for the next point +95 per cent confidence interval 
(Fig. 1). The first point reached, which rose out of the 
95 per cent confidence interval predicted by the line, 
was defined as the surge point and was considered to 
mark the thirty-sixth gestational week. 


Results 


Data from our study of the 50 individual pregnan- 
cies with bad dates are tabulated (Table I). The data 
shows, in summary, that the surge point can be utilized 
as a significant marker of gestational age. Forty-eight 
of the 50 individuals clearly demonstrated the ex- 
pected surge (Table I) and the predicted gestational 
age matched the gestational age of the infant at birth to 
within 1 week. Thirty-three patients were delivered 4 
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Fig. 2. Graph depicting that on certain individuals there is no 
definite surge that can be plotted because of insufficient sam- 
ples prior to the surge. 
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Fig. 3. Normal values + S.E.M. in normal pregnancy. 


to 5 weeks following the surge and in all of these cases 
the pediatric examination, performed without prior 
knowledge of the predicted gestational age, resulted in 
an estimated gestational age of 39 to 41 weeks. Fifteen 
individuals were delivered within 1 to 3 weeks of the 
surge point and the pediatric examination at birth cor- 
related within 1 week with the gestational age pre- 
dicted by the surge point. In cases where delivery oc- 
curred within 1 to 2 weeks of the surge point, the 
pediatric examination showed the gestational age to be 
37 to 38 weeks. The other two patients did not dem- 
onstrate the surge phenomenon because samples 
were obtained too late in gestation to adequately plot 
the regression line (Fig. 2). 
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Several individuals who went into’ premature labor 


were followed with weekly estriols and no surge oc- - 


curred if labor started prior to the thirty-sixth week. 


Comment 


Previous authors have attempted to show a gradual 
rise in estriol from 22 weeks until term but our studies 
have shown that there are certain deviations from this 
rise that are clinically significant. Fig. 3, found also in 
the first publication, demonstrates a gradual rise until 
35 weeks, followed in approximately 1 week by a surge 
in estriol production which continues until the thirty- 
eighth week, where it plateaus until term. The, sig- 
nificance of the surge became quite apparent and ap- 
peared to be a definite. marker of gestational age and 
fetal maturity. 'This phenomenon was believed to cor- 
relate closely with fetal adrenal steroidogenesis and 
fetal mechanisms which regulate estriol production. 
The surge occurs at 4 weeks = 1 week prior to the 
onset of labor in pregnancies delivered at 40 weeks’ 
gestation. Also, in the cases of bad dates that delivered 
between weeks 37 and 39, the confirmation of gesta- 
tional age correlated within 1 week. 

In the cases of suspected postdatism, the serial estriol 
determinations accurately predicted the correct gesta- 
üonal age. These individuals were also evaluated by 
oxytocin challenge tests, which were all negative. 

The 36 week surge point may be utilized clinically to 
accurately determine the gestational age of the fetus in 
patients who are first seen in the third trimester. This 
would aid in decreasing the number of amniocentéses 


t 
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in evaluating patients who may require a repeat cesar- 
ean section. on an.elective basis or oxytocin-challenge 
tests on those who continue past their expected date of 
confinement. This information may also enable one to 
predict lung maturation since the surge is dem- 
onstrated after the time when the increase in pulmo- 
nary surfactant production in the fetal lungs would 
ordinarily have taken place, a premise being clinically 
evaluated at the present time. 

The fact that this surge phenomenon does not occur 
with premature labor makes one feel that this is strictly 
a function of fetal adrenal maturity and not a reflection 
of the hormone changes that occur prior to the onset of. 
labor.? 

To accurately utilize this test in dating the gestational 
age in poor date pregnancies, obtaining weekly sam 


'ples of blood from the approximate thirtieth week is 


essential as four points are needed prior to 36 weeks to 
calculate the regression line. All samples may then be 
run at the approximate thirty-seventh to thirty- 
eighth weeks in the same assay. This minimizes the 
amount of methodologic error and will usually give 
sufficient points to accurately plot the thirty-sixth week 
surge point. The results of this study are quite en- 
couraging utilizing the serum unconjugated estriol val- 
ues as a marker of gestational age. | 


Technical assistance in the performance of all assay 
prócedures was provided by Mr. Douglas Daniels and 
SP5 Charles Taliaferro, Nuclear Medicine Laboratory, 
William Beaumont Army Medical Center, El Paso, 
Texas. j 
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Role of endogenous prostaglandins in regulation of uterine 


blood flow and adrenergic neurotransmission 
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Earlier studies from these laboratories have demonstrated that prostaglandins (PG's) of 
the A and E series are potent uterine vasodilators whereas PGF's do not significantly 

. alter uterine vascular resistance. In addition, PGE's and PGF’s are also able to modify 
adrenergic vasoconstrictor responses in the canine uterus. In the present study the role of 
endogenous prostaglandins in regulating uterine vascular resistance and adrenergic 
neurotransmission was evaluated. Intra-arterial infusion of the prostaglandin synthesis 
inhibitor meclofenamate resulted in a significant reduction in PGE levels in uterine 
venous plasma and increased vascular resistance. Uterine vasoconstrictor responses 
produced by sympathetic nerve stimulation and norepinephrine were enhanced when 
endogenous PG synthesis was inhibited. During sympathetic nerve stimulation, uterine 
venous plasma levels of radioimmunoassayable prostaglandins of the E or F series did not 
change, suggesting that the adrenergic activation of PG synthesis is not detectable in 
uterine venous efferent. These data suggest that endogenous prostaglandins of the E 
series appear to play an important role in regulating uterine blood flow (1) by relaxing 
uterine vascular smooth muscle and (2) by depressing adrenergic vasoconstrictor 


responses. (AM. J. OBSTET. GYNECOL. 127: 455, 1977.) 


PROSTAGLANDINS have been shown to have sig- 
nificant effects on both vascular resistance and ad- 
renergic transmission in several vascular beds." * In 
most vascular beds prostaglandins of the E series are 
vasodilators and depress adrenergic vasoconstrictor re- 
sponses,” * whereas PGF;, is a venoconstrictor and en- 
hances adrenergic neurotransmission.’ These findings 
coupled with observations that infusion of prostaglan- 
din synthetase inhibitors (indomethacin or mec- 
lofenamate) increase vascular resistance," * potentiate 
responses to sympathetic nerve stimulation,’ and in 
some cases enhanced responses to norepinephrine? ? 
suggest that endogenous prostaglandins may have a 
role as regulators of vessel tone through a number of 
direct and indirect mechanisms. 
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Previous studies in our laboratories have shown that 
exogenous prostaglandins alter uterine vascular resis- 
tance and adrenergic neurotransmission. Prostaglan- 
dins A and E are potent vasodilators of the uterine 
vasculature whereas PGFea does not significantly alter 
uterine vascular resistance.” 7 In contrast to the depres- 
sant effect of PGE's on adrenergic transmission in 
other vascular beds,” PGE; depresses and PGE, facili- 
tates responses to uterine nerve stimulation in the 
canine uterus. 

The purpose of the present experiments was to de- 
termine the role of endogenous prostaglandins in reg- 
ulating vascular resistance and adrenergic transmission 
in.the canine uterus, In addition, the possibility that 
release of endogenously occurring prostaglandins is 
under neurogenic control was investigated. 


Methods and materials 


Nonpregnant mongrel dogs weighing between 12 
and 22 kilograms were anesthetized with pentobarbital 
sodium and intubated so-that positive-pressure ventila- 
tion could be administered via a respirator when re- 
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quired. The brachial artery and vein were cannulated 
to monitor arterial blood pressure and provide a site 
for systemic administration of drugs, respectively. 
Pump perfusion of uterus. The uterus was exposed 
via a ventral midline incision and the uterine vascula- 
ture completely isolated by ligating the ovarian artery 
and collateral arteries in the mesometrium. The 


uterine artery and vein were isolated close to the. 


uterocervical junction. After administration of sodium 
heparin (1,000 U. per kilogram), the uterine artery was 
cannulated and the uterus pump perfused in situ with 
blood from the femoral artery. Uterine perfusion pres- 
sure was measured from a T fitting placed between the 
pump and point of cannulation of the uterine artery. 
Uterine blood flow was adjusted until uterine perfu- 
sion pressure was approximately equal to systemic 
arterial blood pressure. Since blood flow was main- 
tained constant, changes in uterine perfusion pressure 
reflect changes in uterine vascular resistance. A more 
detailed description of the perfusion method is avail- 
able elsewhere.? | | 

Autoperfusion of uterus. In one series of experi- 
ments extracorporeal electromagnetic flow probes 
(Caroline Medical Electronics, Model EP-300) were 
used to measure uterine blood flow. In these experi- 
ments, the perfusion pump was replaced by an ex- 
tracorporeal flow probe interposed in the Tygon 
tubing perfusion circuit. These probes were in turn 
connected to an electromagnetic flowmeter (Carolina 
Medical, Model 322) and uterine blood flow was con- 
tinuously recorded. 

Uterine nerve stimulation. Periarterial uterine 
nerve stimulation, hereafter referred to as uterine 
nerve stimulation, was accomplished by placing the 
uterine artery, vein, and surrounding tissue on a bipo- 
lar electrode. The positioning of the uterine vein did 
not alter venous return. Uterine nerve stimulation was 
carried out with an $44 Grass Stimulator using 30 V, 2 


msec. duration, and frequencies of 3, 10, and 30 Hz., 


' Pump perfusion of the gracilis muscle. The dener- 
vated gracilis muscle was completely isolated from the 
surrounding tissue and perfused.? Following systemic 
administration of sodium heparin, the gracilis artery 
was cannulated and the muscle perfused with femoral 
arterial blood via a Sigmamotor pump at a constant 
rate of flow. Gracilis muscle perfusion pressure was 
monitored at a T fitting between the pump and the site 
of cannulation. Both uterine and gracilis muscle perfu- 
sion pressure, as well as systemic arterial blood pres- 
sure, were measured with Statham pressure transduc- 
ers and recorded continuously on a Beckman R 
Dynograph. | 


Collection of blood samples for radioimmunoassay 
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determination of prostaglandin E and F levels. The 
uterine and gracilis veins were cannulated and samples 
of venous effluent were collected for determination of 
prostaglandins of the E and F series. Any venous 
effluent not used for samples was returned to the ani- 
mal via the femoral vein. To avoid possible synthesis 
of endogenous prostaglandin during handling, hep- 
arinized blood samples (4 ml.) were collected on ice in 
the presence of the prostaglandin synthesis inhibitor 
meclofenamate”® at a final concentration of 5 ug per 
milliliter. Following collection, blood samples were 
kept on ice until centrifuged in a Sorvall refrigerated 
centrifuge at 750 x g for 10 minutes. The plasma was 
subsequently removed and stored at —20" C. until time 
of analysis. 

Total prostaglandins were extracted from each 
plasma sample and fractionated into their respective 
classes via silicic acid chromatography. Immunoreac- 
tive PGE and PGF content, expressed as picograms per 
milliliter of plasma, were determined with separate 
specific radioimmunoassays for PGF!! and PGE. The 
assay for PGE is identical to that for PGF; however, it 
uses a new specific antibody for PGE developed in this 
laboratory by Van Orden and Farley.!! 

Preparation of drugs. Solutions of L-norepi- 
nephrine (Levophed bitartrate, Winthrop) were made 
fresh daily and diluted with saline to the appropriate 
concentration. Intra-arterial injections of norepineph- 
rine were given in 10 or 30 ul volumes with the dose 
expressed as the free base. 

Stock solutions of meclofenamate (400 ug per cubic 
centimeter) were made by adding 10 mg. of mec- 
lofenamic acid (Parke-Davis) to 10 ml. of saline. The 
pH of the solution was adjusted to 11.0 with 0.1N 
NaOH to produce a clear solution. This solution is then 
adjusted to a pH of 9 with 0.1N HCl and then brought 
to a volume of 25 c.c. with saline. 

Statistical analysis. Data were analyzed with Stu- 
dent's t test’? for paired comparisons, and when appli-: 
cable the parallel line bioassay method of Finney'? was 
used to calculate relative potency ratios. The 5 per cent 
probability level was considered as the level of sig- 


‘nificance in all experiments. 


Results 


Effect of inhibition of prostaglandin synthesis on 
uterine vascular resistance. Experiments were de- 
signed to determine the role of tonically released en- 
dogenous prostaglandins on uterine vascular resis- 
tance. In six dogs, the uterus was pump-perfused and 
the rate of flow averaged 4.3 + 0.4 (S.E.) ml. per min- 
ute. In order to determine if meclofenamate had a 
direct vasoconstrictor effect on vascular smooth mus- 


E 








cle perfusion pressure. Control period, solid line; during mec- 
lofenamate infusion, dotted line. N = number of animals. 


cle, the gracilis muscle was also perfused in four of the 
six dogs studied. Blood flow to the denervated gracilis 
muscle averaged 3.3 + 0.1 ml. per minute. Fig. 1 shows 
the effect of intra-arterial infusions of meclofenamate 
on vascular resistance in both the uterine and gracilis 
muscle vascular beds. Meclofenamate was infused into 
beth tissues at equal concentrations (5 wg per milliliter 
of blood). During the control period, shown by the 
solid lines, both uterine and gracilis muscle perfusion 
pressure remained steady. During the infusion of mec- 
lofenamate, shown by the dotted line, uterine perfu- 
sion pressure was significantly (P < 0.001 increased, 
while gracilis muscle perfusion pressure was not sig- 
nificantly altered). It appears unlikely that meclofena- 
mate possesses a direct vasoconstrictor action on vascu- 
lar smooth muscle since no effect was noted on gracilis 
muscle perfusion pressure. 

Evidence that increased uterine vascular resistance 
was due to the inhibition of synthesis of a vasodilator 
prostaglandin is shown in Fig. 2. The amount of 
radioimmunoassayable prostaglandins in arterial and 
venous blood was determined before and during the 
infusion of meclofenamate. The arterial content of 


PGE’s (280 +66 pg. per mililiter) and PGFs. 


(290-+ 105 pg. per milliliter) was low arid remained 
constant during the experiment. The upper left hand 
panel in Fig. 2 illustrates that the levels of PGE in 
uterine venous plasma were significantly (P < 0.01) re- 
duced by meclofenamate infusion; the lower levels of 
PGF were not altered. The upper right hand panel 
shows that meclofenamate significantly (P « 0.001) in- 
creased uterine perfusion pressure, i.e., uterine vascu- 
lar resistance was increased. | 
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Fig. 2. Effect of meclofenamate on uterine and gracilis muscle, 
perfusion pressure and venous prostaglandin levels. Open 
bars represent control responses; stippled bars represent re- 
sponses during the infusion of meclofenamate (5 ug per mil- 
liliter). Numbers under each pair of bars represent the mean 
difference + S.E.M, from control levels. N = number of ani- 
mals. 


Similar data for the gracilis muscle preparation are 
shown in the lower left hand panel of Fig. 2. PGE and 
PGF levels, although decreased, were not significantly 
altered by meclofenamate. Likewise, gracilis muscle 
perfusion pressure was not affected. It should be noted 
that the scale for prostaglandin values has been ex- 
panded (PGE and PGF levels were approximately one 
fifth those found in uterine venous effluent). The pros- 
taglandin levels found in gracilis muscle venous plas- 
ma approach those found in systemic arterial samples. 

Additional experiments were conducted to verify 
that the meclofenamate-induced increase in uterine 
vascular resistance occurred in non-pump perfused 
uterus. In three dogs the perfusion pump was replaced 
with an electromagnetic flow probe. The initial blood 
flow to these uteri was 4.4 ml. per minute. During the 
infusion of meclofenamate, blood flow was significantly 
(P < 0.001) decreased by 1.9+ 0.2 ml. per minute. 
PGE levels, determined in uterine venous plasma by 
radioimmunoassay, were initially 6.8 ng. per milliliter 
of plasma and were decreased significantly (P « 0.05) 
during the infusion of meclofenamate by 5.0 + 1.6 ng. 


per milliliter. These results demonstrate that identical 


effects of meclofenamate are observed in the pump 
perfused and non-pump perfused uterus. 

Effect of inhibition of prostaglandin synthesis on 
uterine adrenergic neurotransmission. Since prosta- 
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Fig. 3. Effect of infusion of meclofenamate (5 ug per milliliter) on uterine vasoconstrictor responses 
to nerve stimulation and intra-arterial injection of norepinephrine. Each point represents the mean 
of six animals. The data were analyzed by a parallel line bioassay. R = relative potency ratio with the 
95 per cent confidence interval in parentheses. 


glandins on the E series are present in sufficient quan- 
tities to produce a direct effect on vascular smooth 
muscle, it seemed possible that endogenous prosta- 
glandin levels might influence adrenergic neuro- 
transmission. Such a possibility was examined by 
determining the effect of meclofenamate on vasocon- 
strictor responses to both nerve stimulation and exog- 
enously administered norepinephrine. The results of 
these experiments are shown in Fig. 3. Vasoconstrictor 
responses to intra-arterially injected norepinephrine 
were shifted to the left in a parallel fashion during the 
infusion of meclofenamate. A potency ratio of 2.17 and 
a 95 per cent confidence interval of 1.38 to 3.92 were 
determined with the parallel line bioassay of Finney.” 
A potency ratio of 2.17 means that, in the presence of 
endogenous prostaglandins, 2.17 times as much 
norepinephrine is required to produce a vasoconstric- 
tor response equivalent to that produced in the absence 
of these agents. Vasoconstrictor responses to uterine 
nerve stimulation (Fig. 3, right side) were also sig- 
nificantly shifted to the left in a parallel fashion in the 
presence of meclofenamate. Since responses to 
norepinephrine and uterine nerve stimulation were 
both shifted to the left in a parallel fashion, it appears 
that endogenous prostaglandins decrease postjunc- 
tional responsiveness to the neurotransmitter. In con- 
trast to its effect in the uterus, meclofenamate infusion 
in the gracilis muscle did not shift responses to intra- 
arterially injected norepinephrine except at the highest 
dose (Fig. 4). 

Release of prostaglandins during uterine nerve 
stimulation and intra-arterial injections of nor- 
epinephrine. To determine if neurogenically induced 


release of prostaglandins could be detected, pros- 
taglandins of the E and F series were measured by ra- 
dioimmunoassay in uterine venous plasma before and 
during uterine nerve stimulation and intra-arterial in- 
jections of norepinephrine. The results of these exper- 
iments are illustrated in Fig. 5. Neither PGE nor PGF 
level was significantly altered during either uterine 
nerve stimulation or intra-arterial injections of 
norepinephrine although vasoconstrictor responses 
similar to those seen in Fig. 3 were produced. 


Comment 


Uterine blood flow is regulated by both neuronal and 
humoral factors. Neurogenic regulation of uterine 
blood How has been extensively investigated. The 
canine uterine vasculature receives both sympathetic 
vasoconstrictor fibers and cholinergic vasodilator 
fibers.* The effect of prostaglandins on uterine vascu- 


. lar resistance and adrenergic transmission has only re- 


cently been investigated. * In light of these reports, it 
was hypothesized that prostaglandins might play an 
important role in regulating uterine vascular resistance 
and therefore uterine blood flow. 

Canine uterine venous effluent contains PCE's and 
PGF's. PGF concentration in uterine venous effluent is 
three times the arterial level, whereas PGE levels are 10 
to 20 times systemic levels. These data suggest that a 
continuous synthesis and release of prostaglandins of 
the E and F series occurs in the canine uterus. In con- 
trast, gracilis muscle venous effluent concentration of 
PGE and PGF is much lower (Fig. 2). 


The possible physiologic role of tonically released . 
vasodilator prostaglandin was investigated by blockade- 
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Fig. 4. Effect of infusion of meclofenamate on vasoconstrictor 
responses in the gracilis muscle to intra-arterial norepineph- 
rine. Each point represents the mean of four animals. The 
data were analyzed by analysis of variance and the dose re- 
pense curve to intra-arterial injection of norepinephrine 
prior to (solid line) and during the infusion of meclofenamate 
(dotted line) were determined by the method of least squares, 
Only responses at the highest dose of norepinephrine used 
were significantly different (P « 0.05). Due to the sensitivity 
to norepinephrine in some gracilis muscle preparations, the 
doses used to obtain a vasoconstrictor response were varied. 
In all cases the same log-dose interval was used and the doses 
of norepinephrine given to each animal were the same during 
control and experimental period. 


of endogenous synthesis. Infusion of the prostaglandin 
synthesis inhibitor meclofenamate" produced a sig- 
nificant increase in utérine vascular resistance. This in- 
crease was associated with a significant reduction in 
PGE levels (Fig. 2). Therefore, a correlation appears to 
exist between PGE levels in venous effluent and uterine 
vascular resistance. Although these data are consistent 
with a vasodilator function of uterine PGE, the possibil- 
ity exists that intermediates of the prostaglandin syn- 
thetic pathways might also be involved. 

An alternative explanation for the increase in 
uterine vascular resistance might be direct vaso- 
constriction of vascular smooth muscle by mec- 
lofenamate. This possibility seems unlikely since the 
infusion of meclofenamate into a second pump per- 
fused tissue, the gracilis muscle preparation, failed to 
alter perfusion pressure. The PGE content of gracilis 
venous blood is approximately one fifth of the concen- 
tration seen in the uterine venous effluent, and mec- 
lofenamate failed to significantly reduce PGE and PGF 
levels in venous effluent. These studies suggest that 
prostaglandins of the E series do not appear to play an 
important role in maintaining blood flow in canine 
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Fig. 5. Effect of uterine nerve stimulation and intra-arterial 
norepinephrine on release of uterine prostaglandins. In, the 
open bars are shown prostaglandin levels in uterine venous 
effluent during control periods; in stippled bars are shown 
prostaglandin levels during the appropriate adrenergic 
stimuli. Each bar represents the mean of four animals and the 
mean difference 3: S.E.M. from control levels is shown under 
each bar. 


skeletal muscle and that meclofenamate is not a 
direct-acting vasoconstrictor. 

Another possible explanation for the meclofen- 
amate-induced increase in.uterine vascular resistance 
might be inhibition of the synthesis of a prostaglandin 
or prostaglandin precursor generated by the perfusion 
pump. Ryan and Zimmerman" reported that pros- 
taglandin synthesis inhibitors increased vascular re- 
sistance in the constant-flow pump-perfused .canine 
hindpaw preparation. However, in the hindpaw auto- 
perfused at natural blood flow, infusion of a prosta- 
glandin synthesis inhibitor did not alter vascular re- 
sistance. These data suggested that pump perfusion 
artifactually generates prostaglandin or prostaglandin 
precursor which maintains vascular tone at a low level. 
This does not appear, however, to occur in the canine 
uterus, since meclofenamate had the same effect on 
venous prostaglandin levels and vascular resistance in 
autoperfused and pump-perfused uterus. In addition, 
both the uterus and gracilis muscle were perfused with 
the same pump, but only uterine perfusion pressure 
increased. 

The role that endogenous prostaglandins play i in the 


modification of uterine adrenergic transmission was 


determined by obtaining vasoconstrictor responses to 
several frequencies of uterine nerve stimulation and 
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several doses of intra-arterially injected norepineph- 
rine. These responses were studied before and dur- 
ing the infusion of meclofenamate. 

Vasoconstrictor responses to both intra-arterial in- 
jections of norepinephrine and uterine nerve stimula- 
tion were potentiated and shifted to the left in a paral- 
lel fashion during the infusion of meclofenamate (Fig. 
3). i 
This finding is interpreted in the following manner. 
Norepinephrine reaching vascular smooth muscle 
either from the blood or from the sympathetic nerves 
appears to activate the synthesis and/or release of pros- 
taglandins which in turn depress the ability of the vas- 
cular smooth muscle to respond to the transmitter sub- 
stance. In other words, the effect of the prostaglandin 
liberated by adrenergic stimulation is to modulate the 
level of vasoconstrictor response. In the presence of a 
synthetase inhibitor no new prostaglandin is generated 
by adrenergic stimulation and the modulating effect is 
lost leading to a facilitated vasoconstrictor response. 
The effect appears to be almost exclusively at a level 
beyond. the sympathetic nerve terminal since the effect 
of synthesis inhibition was exactly the sáme for vaso- 
constrictor responses to nerve stimulation and to nor- 
epinephrine itself. 

Sympathetic nerve 
onstrated to release prostaglandins from kidney, 
spleen, and other tissues.” ^ "© In the present exper- 
iments, neither. PGE nor PGF uterine venous levels 
were significantly altered during uterine nerve stimula- 
tion or intra-arterial injections of norepinephrine. ` 

Since it has already been demonstrated that inhibi- 
tion of prostaglandin synthesis alters adrenergic vaso- 
constrictor responses, the failure to detect prosta- 
glandins in venous blood during sympathetic nerve 
stimulation or injection of norepinephrine must mean 
that prostaglandins generated by these stimuli do reach 
venous blood in detectable levels. This might be the 
result of local metabolism. Alternatively, active prosta- 


stimulation, has been dem- 
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glandin intermediates such as thromboxanes or en- 
doperoxides’® might be responsible for the interaction 
with adrenergic transmission and these substances 
would not be detected by the pum immunoassay 
methods. | 

The action of endogerious prostaglàndins on uterine 
vascular resistance and adrenergic neurotransmission 
in the canine uterine preparation represents a summa- 
tion of the effects of individual prostaglandins of the E 
and F series. In the canine uterus, PGF eg does not alter 
uterine vascular resistance. On the other hand, PGE's 
appear. to, be present in uterine venous blood at con- 
centrations sufficient to significantly alter uterine vas- 
cular resistance. Interestingly, PGFs can competitively 
inhibit the vasodilator effects of PGE's in the canine 
uterus." Thus, the over-all actions of prostaglandins in, 
the uterus involve more than a simple algebraic sum of 
their individual effects. 

The present observations suggest that PGE's can 
help maintain uterine blood flow in the nonpregnant 
animal. The importance of this physiologic process is 
probably directly related to the. function of the 
uterus—reproduction. Adequate uterine blood flow is 
essential for implantation and fetal development. In 
pregnancy, uterine blood flow increases 10- to 20-fold 
over that in the nonpregnant state. Several inves- 
tigators have reported increased levels of prostaglan- 
dins of the E series in uterine venous blood during 
pregnancy in both rabbits? and dogs." Infusion of 
prostaglandin synthesis inhibitors into these animals 
increased uterine vascular resistance and led to a re- 
duction in uterine blood flow. Speroff?? has suggested 
that an insufficient uterine prostaglandin outflow may 
lead to an inadequate blood flow to the pregnant 
uterus and consequently to tlie fetus during the later 
stages of pregnancy. This reduced blood flow.lias been 
observed in some cases of toxemia of pregnancy. Thus, 
toxemia of pregnancy may be due, in part, to a failure 
of adequate vasodilator prostaglandin production. 


-- 
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The incompetent cervix and accelerated 


fetal lung maturation 


DONALD M. OKADA, M.D. 
DONALD W. THIBEAULT, M.D. 


Torrance, California 


The incompetent cervix is an infrequent but identifiable cause of late midtrimester 

pregnancy loss. The early diagnosis and surgical treatment of these patients have resulted 

in successful outcomes in 70 to 80 per cent of patients treated. However, this closure of 

the cervix may be only partially successful, in that the pregnancy may continue beyond the : 
age of fetal viability, but the fetus may be born prematurely. There are no reports in the 


literature of the neonatal respiratory status of these infants delivered between 24 and 33 


weeks of gestation. Nineteen preterm infants of less than 34 weeks’ gestation were born to 
mothers with an incompetent cervix. The incidence of the respiratory distress syndrome 
was significantly less in infants of mothers with an incompetent cervix than tn control 
infants of similar gestation (p < 0.001). The incomplete cervix appears to be related to 
maternal or fetal conditions which result in accelerated fetal lung maturation. 


(AM. J. OBSTET. GYNECOL. 127: 462, 1977.) 


CLOSURE OF the incompetent cervix with a suture or 
band has permitted many pregnancies to proceed 
normally to term. However, this closure of the cervix 
may be only partially successful in that the pregnancy 
may continue beyond the age of fetal viability but the 
fetus may still be born prematurely. | 

Although studies have been reported on the 
therapeutic success of pregnancies with an incompe- 
tent cervix," ? there are no reported observations on 
the neonatal course of those infants born prematurely. 

We have observed preterm infants born of mothers 
with an incompetent cervix to have unusually mature 
lung function despite their immaturity as judged by 
gestational age. This clinical i impression prompted the 
present study to compare "lung maturation in infants of 
mothers with an incompetent cervix with those of in- 
fants born prematurely due to other causes. 


Materials and methods 


Subjects. Between October, 1969, and October, 
1975, there were 46 pregnancies diagnosed as having 
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an incompetent cervix. Four terminated in a stillbirth 
or an abortion after cerclage, and 19 delivered liveborn 
infants between 24 and 39 weeks' gestation. The re- 
mainder delivered at term. These 19 premature in- 
fants constitute the subjects of this study. 

Incompetent cervix. Of the 19 premature infants 
born to mothers with an incompetent cervix, five of the 
mothers did not have a cerclage. All five had typical 
histories of precipitous deliveries with painless dilation 
to 5 cm. or more. One mother had a cerclage placed 
during the preceding pregnancy which was still in 
place during the current pregnancy. Thirteen mothers 
had cerclages at a mean gestational age of 23 + I week 
S.E.), seven had a Shirodkar procedure, and six a 
McDonald suture. | 

Control groups. In order to control for the changes 
in obstetric and neonatal management over the 5 year 
period, the control patients were selected as the next . 
closest premature birth, less than 34 weeks’ gestation 
following the delivery of an infant from a pregnancy 
with an incompetent cervix. a 

Identifiable causes of premature labor in this group 
included: Seven idiopathic premature labors, five 
abruptio-marginal sinuses, three prolonged ruptured 
membranes, two uterine anomalies, and two miscel- 
laneous (severe toxemia with labor, hepatitis with 
labor). 

Neonatal management. The infants were cared for 
in a neonatal intensive care unit. All infants had umbil: : 
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Table I. Respiratory status and outcome of infants born to mothers with and without an incompetent cervix 


Incompetent Control 
` cervix (19) (19) Significance 


No. of infants 


Gestational age at delivery (wk.) 27.5 + 0.6* 29.14 0.5 <0.05 
Birth weight (Gm.) 953 + 0.85 1,140 + 0.59 <0.05 
Mean 5 minute Apgar score 6.3 5.2 N.S.+ 
Duration of ruptured membranes (hr.) 10.3 5.9 N.S. 
Foam Stability Test 

Negative 0 4 

Itermediate or positive 9 5 
Respiratory distress syndrome 0 11 «0.001 
Maximum ventilator pressure (cm.H;O) 12 . 23 «0.005 
Outcome 

Lived 9 7 N.S. 

Died 10 12 

*M + SE. 


TN.S. = not significant (p « 0.05). 


Table II, Clinical diagnosis and postmortem findings in preterm infants of 34 weeks' gestation with and without 


a history of incompetent cervix 


Incompetent cervix 


Clinical 
(19) 


Findings 
Patent ductus arteriosus 9 
Heart failure 9 
Ligated -ductus arteriosus 3 
Sepsis ` 1 
Severe birth asphyxia 2 


Intracranial hemorrhage 
Hyaline membranes — 
Respiratory distress syndrome 0 


ical arterial catheters inserted into the aorta to measure 
arterial blood gases. 

Respiratory distress syndrome (RDS) was diagnosed 
if all of the following criteria were met: (1) Silverman- 
Anderson retraction score was greater than four at 4 
hours, (2) an audible expiratory grunt at 4 hours, (3) an 
increased ambient oxygen concentration for 48 hours 
to keep the Pao, greater than 40 mm. Hg. and (4) 
radiologic evidence of RDS, consisting of a diffuse re- 
ticular granular pattern with prominent air bronchog- 
rams. 

Patent ductus arteriosus (PDA) was diagnosed if all 
of the following criteria were met: (1) typical systolic 
heart murmur, (2) cardiomegaly, (3) hyperactive pre- 
cordium, and (4) bounding pulses. In eight of the nine 
infants, the patency of the ductus arteriosus was also 
established by retrograde aortography. 

Arterial oxygen tension was controlled between 50 
and 70 mm. Hg by varying the ambient oxygen con- 
centration. Nasal continuous positive-pressure breath- 


ing (CPPB) was instituted if the arterial Pos fell below - 
50 mm. Hg, while breathing 100 per cent oxygen dur-" 


ing the acute phase of RDS. Infants who became ap- 
neic, hypoxic, or acidotic (pH «7.20) while on CPPB 


Postmortem Clinical 
(9) (19) (12) 
7 


Controls 


Postmortem 


l 11 
P 9 e 
2 I 1 
ius 3 = 
ee 1 anm 
3 — 7 
0 = 6 
ES 11 PS 


were intubated and treated with a mechanical ven- 
tilator. 

In 14 pregnancies, amniotic fluid was collected 
within 24 hours of delivery by transabdominal am- 
niocentesis or needle aspiration through the bulging 
forewaters. Surface active material in the amniotic 
fluid was assessed by the Foam Stability Test as de- 
scribed by Clements and associates.? 


Results 


The gestational ages and birth weights of infants. 
from pregnancies with an incompetent cervix were 
27.5 + 0.6 weeks and 953 + 0.83 grams— significantly 
less than those of the controls, which were 29.1 + 0.5 
weeks and 1,140 + 0.59 grams (p « 0.05) (Table I). 

The mean 5 minute Apgar score and duration of 
ruptured membranes were not significantly different 
in the two groups (Table 1). None of the infants in the 
incompetent cervix group developed the respiratory 
distress syndrome, whereas 11 of the 19 of the control 
group developed RDS (p « 0.001). This contrasting 
incidence of RDS in the two groups is also reflected in 
the Foam Stability Test results. Five infants of preg- 
nancies with an incompetent cervix had the Foam 
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Stability Test performed, and the test was either inter- 
mediate or positive in all five. One of the infants with a 
positive FST was of 24 weeks’ gestation and had an 
lecithin/sphingomyelin ratio of 2:1. In the control 
group, there were nine Foam Stability Tests per- 
formed, of which four were negative and five inter- 
mediate or positive. | 

Five infants in the incompetent cervix group re- 
quired ventilator therapy within the first 24 hours of 
life because of apnea. The mean peak ventilator pres- 
sure required to maintain adequate arterial blood gases 
was 12 cm. HO. On the other hand, there were nine 
infants in the control group that required ventilator 
therapy for the respiratory distress syndrome or 
apnea, and the mean peak pressure was significantly 
higher at 23 cm. H20 (p < 0.005). 

The mortality rate of the infants of mothers with an 
incompetent cervix was not significantly different from 
that of the control infants. However, those infants of 


the incompetent cervix group that died were sig-- 


nificantly younger than the control.infants that died 
(26.6 vs. 28.8 weeks, p « 0.05). 

The main cause of death in the incompetent cervix 
group was heart failure secondary to a left-to-right 
shunt through the ductus arteriosus (Table II). This is 
contrasted with the controls, where the major death- 
related finding was pulmonary insufficiency secondary 
to the respiratory distress syndrome and intracranial 
hemorrhage. Hyaline membranes were not seen at 
postmortem examination in infants with a history of 
. Incompetent cervix, but diffuse membranes were seen 
in six of the control infants that died. 


Comment 


This study, demonstrates a correlation between. 
mothers with an incompetent cervix and the absence of 
the respiratory distress syndrome in their immature 


neonates. This correlation implies that there is acceler- - 


ated pulmonary surfactant, which apparently can 
occur as early as 24 weeks’ gestation. This accelerated 
lung development occurred with or without a cerclage, 
indicating that it is not the surgical procedure, anes- 
thetic, or other therapeutic measures that influenced 
the fetal lung development. 
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A mechanism by which an incompetent cervix could ` 
be associated with accelerated lung development has. 
not been described. It is possible that the syndrome of . 
incompetent cervix is associated with maternal or fetal- 


hormonal changes that could influence lung develop- 
ment. Systemic maternal progesterone administration 
has been shown to influence the natural course of the 
pregnancy complicated by an incompetent cervix.“ 
Itis common to find some preterm infants with ac- 
celerated lung maturation; this is especially true in 
chronically stressed fetuses of various causes other 
than an incompetent cervix. In fact, five of the 19 con- 


trol infants that were of less than 30 weeks’ gestation - 


had adequate alveolar surfactant levels as judged by 
the absence of the respiratory distress syndrome. 

The increased amniotic fluid surfactant levels in in. 
fants from pregnancies with incompetent cervices ap- 
pear to be related to adequate availability of the alveo- 
lar surfactant lining layer, because the lungs were 
compliant as judged by the absence of the respiratory 
distress syndrome. Also in those infants that required 
respiratory assistance, the ventilator pressure required 


to inflate the lung was very low, indicating relatively . 


compliant lungs. 

‘Heart failure, secondary to a left-to-right shunt 
through a patent ductus arteriosus, appeared to be a 
major cause of death in the incompetent cervix group 
(Table II). Because of the extreme immaturity, some of 
these infants did not have their ductuses ligated. The 
major cause of death in the control group of infants 
was respiratory distress syndrome and intracranial 
hemorrhage. The infants dying with respiratory dis- 
tress syndrome did not appear to have large left-to- 
right shunts through their ductuses. However, 11 of 
the 12 infants dying did have anatomically patent duc- 
tuses at postmortem examination. | 

In spite of the absence of the respiratory distress 
syndrome and their compliant lungs, eight of the 19 
infants in the incompetent cervix group died. The 


majority of those infants that died were less than 27 


weeks' gestation, thus pointing out that accelerated 
maturity of the lung by itself will not markedly di- 
minish the mortality rate in very immature infants. 
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Patients who have a normal fasting serum glucose (FSG) and an abnormal glucose 


tolerance lest, and who require little dietary regulation, have been designated as Class A 


diabetics by White. During the period 1970 through 1972, 261 Class A women were 
delivered at Los Angeles County (LAC) Women's Hospital. These patients were managed 
by a uniform protocol which included dietary supervision and continued surveillance for 
the onset of overt diabetes. Elective intervention prior to 40 weeks’ gestation was to be 
avoided. Twenty-five per cent of the Class A patients—those who had had a previous 
stillbirth or who developed pre-clampsia—were considered at greater risk for perinatal 
death and were managed as if they had overt diabetes. The perinatal death rate for the 
entire Class A group was 19/1,000 as compared to 32/1,000 in the general population. 
Five perinatal deaths occurred, three associated. with congenital malformations. There 
were no unexplained stillbirths or deaths due to trauma or iatrogenic prematurity. Our 
data thus indicate that as long as the FSG remains normal, an unexplained intrauterine 
death is a rare event. Twenty-five per cent of the infants did experience some morbidity. 


(AM. J. OBSTET. GYNECOL. 127: 465, 1977.) 


WHAT IS gestational diabetes? One of the most con- 
fusing subjects in obstetrics remains the management 
of those patients with a disorder of carbohydrate 
metabolism related to pregnancy. Most of this confu- 
sion results from the application of misunderstood 
diagnostic procedures to a heterogeneous population 
and the management of this population in an often 
haphazard manner." ? 

Many diagnostic labels have been applied to those 
patients who demonstrate a transient abnormality of 
glucose tolerance during pregnancy. Latent diabetes 
describes a state in which glucose tolerance is normal 
except under stress, such as the stress of infection, 
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surgery, or pregnancy.? Gestational diabetes is a form 
of latent diabetes. The patient demonstrates disor- 
dered carbohydrate metabolism during pregnancy, but 
it returns to normal after delivery. These women have 
also been designated Class A diabetics by White.* They 
have a normal fasting serum glucose (FSG) and an ab- 
normal glucose tolerance test (GT T) and require little 
dietary regulation. | 

Some authors have concluded that pregnancy in the 
Class A diabetic is associated with a perinatal mortality 
rate no greater than that of the general population." 
577 Others propose that the disorder is frequently over- 
looked and is often attended by a poor outcome.*^'? 
Review of these data reveals that those patients who 
remain normoglycemic in the fasting state or who 
maintain a normal 2 hour postprandial serum glucose 
have a low perinatal mortality rate,” !! ? whereas those 
studies which include patients with abnormal fasting 
glucose or women receiving insulin have much higher 
mortality rates. '** !'5 

To assess the relative perinatal mortality rate due to 


 intrauterine death and iatrogenic prematurity, a pilot 
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Table I. Perinatal deaths in Class A diabetes 
(LAC-USC 1970 to ds E 





A . 196 10/1000 
A* 34 i > 88/1000 
A—Pre-eclampsia cel) O D 0/1000 

261 1 4. 19/1000 


*Previous stillbirth. 


Table II. Perinatal death in Class A diabetes 
(LAC-USC 1970 to 1972) (Neonatal deaths) 


Gestation | Weight 
(whk.) (Gm.) Comment 

40 4,220 Abruptio Placentae 

35 1,820 Cleft lip and palate, aspiration 
pneumonia 

26 820 Premature rupture of membranes 
after cerclage* 

38 2,211 Diaphragmatic hernia, hypoplastic 


right lung* 


*Indicates patient with history of previous stillbirth. 


study was conducted at LAC Women’s Hospital in 
which Class A diabetics were randomly selected for de- 
livery at 37 weeks or were allowed to go into spontane- 
ous labor.'? Fifty-two patients were electively delivered 
at 37 weeks. Their infants had a perinatal mortality 
- rate of 9.6 per cent, almost entirely related to hyaline 
membrane disease. Thirty-eight patients were allowed 
to go into spontaneous labor. Their infants had a 
perinatal mortality rate of 2.6 per cent, no different 
from that of the normal population. Several conclu- 
sions were drawn from this study and from review of 
the literature: (1) patients who had an abnormal oral 
‘GTT but who maintained a normal FSG appeared to 
be at low risk for a sudden intrauterine death and 
could be allowed to go into spontaneous labor; (2) early 
intervention in these patients was associated with a 
high incidence of iatrogenic prematurity and neonatal 
death; and (3) fetal macrosomia could be especially 
common.? Vaginal delivery of these large infants was 
associated with significant trauma to both mother and 
baby.“ 


Materials and methods 


In 1970, the following plan of management was 
adopted for the Class A diabetic patient at LAC Wom- 
en’s Hospital: once identified, she would be followed 
in the diabetes clinic every 2 weeks and placed on an 
1,800 to 2,200 calorie diet. Fasting serum glucose 
would be measured at each clinic visit. The patient was 
also asked to test a second-voided morning urine for 
sugar daily.'* In this way, those women who developed 
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overt diabetes during pregnancy could be detected. 


Approximately 10 to 15 per cent of Class A diabetics 


may demonstrate such a change.” Early delivery was to 
be avoided, and patients would be allowed to go to 40 
weeks’ gestation. If the patient had poor dates and/or 
an unripe cervix and was undelivered at.40 weeks, 
twice-weekly 24-hour urinary estriols would be started. 
This surveillance would continue until the pregnancy 
ended. Primary cesarean section would be performed 
if the estimated fetal weight was more than 4,000 Gm. 

Two groups of Class A patients were thought to be at 
greater risk for perinatal deaths, women who had had 
a previous stillbirth or those who developed pre- 
eclampsia. Such patients were managed as if they had 
overt diabetes—with weekly clinic visits, hospitalization 
at 34 weeks’ gestation, au urinary estriols, ang 
weekly contraction stress tests.’ 

The data were obtained by reviewing the charts of all 
diabetic women and their infants delivered during the 
years 1970, 1971, and 1972, and were evaluated using 
chi square analysis. 


Results 

During this 3 year period, 27,261 deliveries were re- 
corded at LAC Women’s Hospital, and 1.5 per cent of 
these occurred in diagnosed diabetics. This included 
261 Class A diabetics and 166 women in Classes B-F. 

Of the Class A patients, 196, or 75 per cent, had 
uncomplicated Class A diabetes. Thirty-four, or 13 per 
cent, had had a previous stillbirth and 31, or 12 per 
cent, developed pre-eclampsia during their pregnancy. 
Thus, 25 per cent ofthe patients were thought to be at 
greater risk for fetal loss and were managed as if they 
were overt diabetics. Over 50 per cent of the Class A 
women were 31 years of age or greater. Twenty-five 
per cent of the patients were para 5 or greater. How- 
ever, 22 per cent were nulliparous, and, within. this 
group, 60 per cent were less than 25 years old. 

Maternal death and morbidity. A single maternal 
death occurred during the 3 years of the study. The 


patient, a 25-year-old primipara, suffered a cardiac ar- - 


rest after the administration of epidural anesthesia and 
could not be resuscitated. An autopsy was not obtained. 

The incidence of pre-eclampsia was essentially no 
different in Class A patients (12 per cent) from that of 
the general population (10 per cent), or that of overt 
diabetic women (9 per cent). 

During the years 1970 through 1972, the cesarean 
section rate at LAC Women's Hospital was 10 per cent. 
This figure was significantly higher for the diabetic pa- 
tients {p < 0.005). Twenty-one per cent of the Class A 
diabetics (56/261) and 58 per cent of the overt diabetic 
women (96/166) were delivered by cesarean section. 
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Sixty-nine per cent of cesarean sections performed at ` 


Women’s Hospital during 1970 through 1972 were 


primary and 31 per çent repeat. Primary and repeat. 


cesarean sections were equally divided in the Class A 
patients. One third of the primary séctions were per- 


formed for the diagnoses of failure to progress, 


cephalopelvic disproportion, or macrosomia,.and one 
third yielded infants weighing over 4,000 grams. In the 

overt diabetics, more than 80 per cent of the sections 
were primary (79/96). The majority of these were pete 
formed for suspected fetal jeopardy. 


-Perinatal morbidity and death. Between 1970 


through 1972, the perinatal mortality rate at LAC 
Women’s Hospital was 32/1,000: In Class A diabetics, it 
was not significantly different, 19/1,000. Classes B-F 
, did experience a significantly higher perinatal mortal- 
“ity rate, 80/1,000 (p < .005). 


Five perinatal deaths occurred in the 261 Class A^ 


patients—one stillbirth (SB) and four néonatal deaths 
(NND) (Table I). The uncomplicated Class A patients 
accounted for two of these deaths. Three losses oc- 
curred i in those Class À women with a history of a pre- 
vious stillbirth for a significantly higher perinatal mor- 
tality rate of 88/1,000 (p «.005) No deaths wére 
observed in the pre-eclamptic group. : 


OF the four neonatal deaths, two were rebitad. io 


congenital malformations, and only one occurred in an 


infant over 2,500 grams (Table II). There was not a - 


single perinatal death related to iatrogenic premiaturity 
or trauma. One stillbirth did occur, the patient having: 
experienced a previous intrauterine loss (Table I). This 
death at 38 weeks' gestation was preceded by.an un- 
recognized 50-per cent fall in urinary estriol and, 
thus, may have been avoidable. The infant weighed 
3,200 grams and had multiple anomalies, including a 
cleft lip and palate. © 

A total of 97 per cent of the Class A patients dai 

ered at ór beyond 36 weeks' gestation, 76 per cent 
after 38 weeks, and 26 per cent at or beyond 40 weeks. 
Only 4 per cent of the Class A babies weighed less than 
2,500 grams, while in the over-all hospital population 
.and in the overt diabetics, this incidence was 9 per.cent 
(Fig. 1). The frequency of birthweights over 4 ,000 
grams was 9 per cent in the hospital population. This 
figure was significantly increased to 20 per cent in Class 
A patients and 25 per cent for the. overt diabetic 
women (p < 0.005). 

Approximately two thirds of the Class E diabetics 
went into labor spontaneously while 94, or 36 per cent, 
required some intervention. Pregnancy was terminated 
for general clinical or specific fetal indications. Almost 
90 per cent of the total interventions in the Class A 
population were performed for general clinical indica- 
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Fig. 1. Distribution of birth weight, LAC-USC, 1970-1972. 
Infants of diabetic mothers, whether Class A or Classes B-F, : 
demonstrate an increased incidence of macrosomia. 


. Table III. Episodes of perinatal morbidity (LAC-USC 


1970 to 1972) (Diabetes mellitus) 


Class A ` Classes B-F 
. (90) (96) 
.. 41 (16) .' Hyperbilirubinemia 50 (31) 
17 (7) i Hypoglycemia 46 (28) 
2 (<1) Hypocalcemia ' ' 23 (14) 
9 (3) Trauma - 8 (5) 
12(5) . Anomalies 13 (8) 
2 (<1) RDS : 8 (5) 
10 (4) Other . _14(8) . 


93 Total , 16 


tions including elective inductions (12 cases), induc- 
tions for post-dates (15 cases), premature ruptured 
membranes (20 cases) or pre-eclampsia (5 cases), elec- 
tive repeat cesarean sections (23 cases), or elective 
primary sections (8 cases). In Classes B-F these indica- 
tions accounted for 59 per cent of all interventions. 
Only 9 per cent of the total interventions in the Class A 
population were for specific fetal indications, including 
falling or low urinary estriols (five cases) or a positive 
contraction stress test: (three cases). In the overt diabet- : 
ic group,’ however, 40 per cent of the patients were 
electively delivered for suspected fetal jeopardy. These 
differences were highly significant (p « 0.005). 

In the uncomplicated À group, two patients had fal- 
ling estriols, and both were 43 weeks pregnant. Three 
Class A diabetics with the history of a previous stillbirth 


. and thrée Class A women who developed pre- 


eclampsia had abnormal antepartum tests of fetal well 
being. Of these eight.cases, six had a good outcome 
while two infants, both in the pre-eclampsia group, 
demonstrated marked growth retardation, 
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Sixty-three infants, approximately one fourth of in- 
fants of Class A mothers, did experience some morbid- 
ity. There were 93 episodes of morbidity with some 
infants having more than one problem. Total morbid- 
ity as well as hyperbilirubinemia, hypoglycemia, and 
hypocalcemia were all significantly increased in infants 
of overt diabetic women (p « 0.005) (Table III). A total 
of 104 infants, or 62 per cent of babies in Classes B-F, 
were found to have 162 episodes cf morbidity. Hyper- 
bilirubinemia was defined as a serum bilirubin of 10 
mg. per 100 ml. or more and accounted for half of the 
total episodes of morbidity in the Class A group. None 
of these Class A neonates required exchange transfu- 
sion. Hypoglycemia was defined as a plasma glucose of 
30 mg. per 100 ml. in infants over 2,500 grams or 20 
mg. per 100 ml. in those less than 2,500 grams. Seven 


per cent of the Class A babies and 28 per cent of the | 


infants. of overt diabetics were found to be hypo- 
glycemic. In the general population, the incidencé is 
probably no more than 1 to 5 per cent.?° Hypocalcemia, 
a serum calcium of 7 mg. per 100 ml. or less, was found 
in only two Class A offspring but occurred in 14 per 
cent of the infants of overtly diabetic women. Although 
the incidence of traumatic morbidity was low, half of 
these 1 injuries were severe—tractured clavicles or hu- 
meri, Erb's palsies—and half occurr ed in babies weigh- 
ing 4,000 grams or more. Forty-nine macrosomic 1n- 
fants were vaginally delivered in the Class A group, 
and five sustained significant traumatic morbidity. 
Two of the twelve malformations in Class A babies and 
five of 13 in Classes B-F were considered to be major. 


Other types of morbidity included single episodes of . 


polycythemia, necrotizing enterocolitis, meconium as- 
piration, neonatal syphilis, and scalp infection. 


Comment 


Pregnancy is a “diabetogenic state,” characterized by 
an exaggerated rate and amount of insulin release but 
with an'apparent decrease in sensitivity to insulin ac- 
tion at the.cellular level?* ? The factors which necessi- 
tate maternal B-cell hyperfunction include placental in- 
sulinase, human placental lactogen, cortisol, estrogen, 
and progesterone. Patients with Class A diabetes are 
unable to produce the compensatory hyperinsulinism 
required to offset these contrainsulin factors. 

Class A pauents are normoglycemic in the fasting 
state but exhibit an abnormal insulin response to a glu- 
cose load. Detection of these patients requires some 
screening technique. The clinician first seeks out those 
patients with certain historical and clinical clues,” in- 
cluding the history of an unexplained stillbirth, mal- 
formed neonate or macrosomic infant, or family his- 
tory of diabetes. Clinical *red flágs" DE be obesity, 


March 1, 1977. *w 


Am. J. Obstet. Gynecol. 


hypertension, or glycosuria. The latter is most sig- 
nificant in the second-voided urine of the fasting pa- 
tient.? O'Sullivan and associates?! advocate evaluating 
all patients over 25 years of age and consider this 


_ older age group at greatest risk for increased perinatal 


death. Our study does not support this observation. 

At LAC Women' s Hospital, patients with positive his- 
torical or clinical screening criteria have a serum glu- 
cose measured 2 hours after a 100 Gm. carbohydrate 
load. The patient's diet should include 300 Gm. of car- 
bohydrate each day for 3 days prior to the test. If a 
value of less than 140 mg. per 100 ml. is recorded, a 
repeat test is scheduled by 34 weeks’ gestation. As pla- 
cental hormone production increases, the patient’s 
pancreatic reserve is further stressed. Therefore, the 
closer the patient gets to term, the more easily will her, 


. abnormality be detected.” If a 2 hour value of 140 mg. 


per 100 ml. or greater is found, a 3 hour oral GTT is 
ordered. The normal GTT values at our hospital are 
fasting 110 mg., 1 hour 200 mg., 2 hour 150 mg., and 3 
hour 130 mg. per 100 ml.” The patient must have a 
normal FSG and two abnormal values after ingestion of 
a 100 Gm. carbohydrate load.to be designated a Class A 
diabetic. Our laboratory determinations are performed 
on serum using an autoanalyzer technique to deter- 
mine glucose. Should the initial oral GTT be normal, a 
repeat test is scheduled by the thirty-fourth week of 
pregnancy. | | 
Women with Class A diabetes are reported to have 
an increased incidence of pre-eclampsia, polyhydram- 
nios, operative delivery associated with fetal mac- 
rosomia, and subsequent overt diabetes.” In our 
study, pre-eclampsia did not occur more frequently in 
the Class A patient. The incidence of cesarean section 
with its attendant complications of blood less and infec- 


tion was greater and was often related to the delivery of 


a macrosomic infant. 

We have observed a relatively low risk of perinatal 
death, if one is dealing with a population of women 
who are normoglycemic in the fasting state. As long as 
the FSG remains normal, an. unexplained intrauterine 
death is a rare event, and there is no need for prema- 


ture intervention. A high-risk group of patients who 


have had a previous stillbirth or. who develop pre- 
eclampsia do deserve closer scrutiny for fetal well be- 
ing. Most low estriols and positive contraction stress 
tests were recorded in this group. 

Significant neonatal morbidity arising from hyper- 
bilirubinemia, hypoglycemia, or traumatic injury may 
also occur in Class A infants. 

In summary, treatment of the Class A patient re- 
quires that, once identified, she be seen in a diabetes 
clinic where dietary instruction may be given and sur- 
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veillance: for overt diabetes continued. Hospital admis- 
sion should be scheduled at 34 weeks for patients who 


have had a previous stillbirth or immediately if pre- 
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eclampsia develops. Patients are otherwise allowed to 
go to term, and, if undelivered at 40 weeks, are fol- 
lowed with twice weekly estriols. 
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Human amnion metabolism 


I. In vitro maintenance 


A. L. SCHWARTZ, Pu.D., M.D.* 

C. S. FORSTER 

P. A. SMITH | 
G. C. LIGGINS, M.D., Pn.D. i 


Auckland, New Zealand 


The energy stores of human term amnion include glycogen (2.2 + 0.3 punoles of glucose 
per gram, mean + S.E.) and ATP (0.13 + 0.2 mM.). Histologic structure and 


biochemical functions were preserved during incubations of amnion for 120 minutes at 


37° C. in a defined medium simulating amniotic fluid; glycogen concentrations were 
mainiained at control values, and the concentration of ATP usually remained at 85 to 
100 per cent of control values. Glucose utilization during the first. 60 minutes of 
incubation was linear at a rate of 70.0 + 3.0 nmoles per minute per gram of tissue. It is 
concluded that amnion is a highly metabolically active tissue that can be maintained in a 
viable state in a suitable medium. (AM. J. OBSTET. GvNECOL. 127: 470, 1977.) 


RECENT WORK points to the involvement of the 
human fetal membranes in the initiation of parturition 
through a contribution to the biosynthesis of prosta- 
glandins.! A model system suitable for the further in- 
vestigation of this possibility has not been previously 
described. . 

Virtually no information is available on the basic 
energy metabolism of human amnion.’ Previous 
studies with human fetal membranes have used a vari- 
ety of mammalian Ringer solutions (Brame and 
Overly’). However, amniotic fluid, bathing the amni- 
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otic cells, is a complex fluid with a low osmolarity (265 
mOsm.) and pH (7.0).* We have, therefore, evaluated a 
system for the in vitro maintenance of human amnion. 


Materials 


Tissue. A total of 34 normal term (37 to 43 weeks’ 
gestation) amnions were separated from the chorion 
immediately after vaginal delivery of the placenta. A 
portion of the tissue adjacent to the placenta but away 
from the rupture site was placed in chilled pseudoam- 
niotic Huid (PAF) (see Methods and Table I) solution 
and either frozen in crushed dry ice (~79° C.) for later 
analysis or incubated. The time from sample acquisi- 
tion to freezing or incubation was less than 5 minutes in 
all cases. T'he amnions were not pooled for analysis and 
each sample represents an individual amnion. Time 
from rupture of the membranes to delivery varied 
from 2 to 20 hours (mean + S.D. (n = 19) was 
7.1 + 5.0). Total amnion weight was 23 + 2 grams (10 
samples), which was 5 + 1 per cent of the total placen- 
tal weight (Table II). 

Reagents. Enzymes for fluorimetric determinations 
were obtained from Sigma Chemical Company, United 
States, or Boehringer Biochemicals, Germany. All 
other reagents were of analytical grade and were from 
Sigma. 
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Fig. 1. Microscopic appearance of amnion maintained in physiologic media. Amnion was incubated 
in the following solutions for 2 hours at 37° C. before histologic preparation and staining with 
hematoxylin-eosin; B, 0.9 per cent NaCl, C, Krebs’ Phosphate Ringer, D, Tyrode's Ringer, E, fresh 
human amniotic fluid, F, pseudo-amniotic fluid. Normal amnion (prior to incubation) appears in 


plate 4. (Magnification X400 before reproduction.) 


Methods 


Assays. Glycogen concentrations were determined 
according to Schwartz and Rall? in which tissue was 
dissolved in hot KOH, precipitated with cold ethanol, 
hydrolyzed with HCI, and the resulting glucose deter- 
mined (see below). Glycogen concentration is ex- 
pressed as moles glucose equivalents /gram tissue. 

ATP, phosphocreatine, and glucose-6-phosphate 
concentrations were determined fluorimetrically in 
tissue extracts with an Aminco-Bowman Fluori- 
meter using glucose-6-phosphate dehydrogenase, 
hexokinase, and creatine kinase as previously de- 


scribed by Schwartz and Rall® and Lowry and Pas- 
soneau.’ Tissue extracts were prepared according to 
Schwartz and Rall immediately after freezing samples 
in dry ice at —79* C. Assay sensitivity was 1 nmol 
per 200 mg. sample. Metabolite concentrations are ex- 
pressed as mmoles per kilogram tissue (mM.). 
Glucose was determined polarigraphically with glu- 
cose oxidase and a Clark-type oxygen electrode 
(Beckman Instruments). Assay sensitivity was 1 ug glu- 
cose in 10 wl. The rate of glucose utilization for the 
initial 60 minutes of incubation is expressed as nmoles 
glucose per minute per gram tissue. For longer time 
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Table I. Composition of pseudoamniotic fluid (PAF) 


Amniotic 
fluid* PAF 


Na (mM .) 127 127 
Cl (mM.) 106 129 
K (mM.) 4 4 
Ca (mM.) 4 4 
Mg (mM.) 1.4 1.4 
Po, (mg. per 100 ml.) 2.9 2.9 
Glucose (mg. per 100 ml.) 33 36 
Urea (mg. per 100 ml.) 37 37 
Total protein (mg. per 100 ml.) 220 2007 
pH 7.0-7.1 7.01 
Osmolarity (mOsm.) 265 266 


* Assali and associates.* 
tBovine serum albumin (fraction V ). 
tHEPES buffer, 20 mM., pH 7.0. 


Table II. Energy sources in normal term human 
amnion 


| Values 


Total amnion weight 23 + 2 grams (10)* 
Per cent of placental weight 5+1% (8) 
Ratio of amnion to fetal weight 0.006 + 0.000 (10) 
Protein concentration 10 + I mg./gram (9) 
Glycogen concentration 2.2 + 0.3 moles 
(37-43- weeks) glucose/gram (21) 
ATP concentration 0.13 + 0.2 mM. (14) 
Phosphocreatine concentration 
Glucose-6-phosphate 
concentration 


0.016 + 0.008 mM. (8) 


Hours with ruptured Amnion glycogen 


membranes concentration 
(moles glucose/gram) 
2-4 3.5 + 0.9 (6) 
4-8 1.9 + 0.5 (6) 
8-20 1.7 + 0.4 (7) 


*Values are given as mean + S.E. (no. of samples). 


periods, the rate of utilization was described as a K, 
(per cent per minute per gram tissue) (see Fig. 3). 

Protein was determined in whole homogenates in 
water according to Lowry and associates" with bovine 
serum albumin as a standard. 

Incubation media. Krebs’ Ringer phosphate and 
Tyrode’s Ringer were prepared according to Dawson 
and associates.” Pseudoamniotic fluid (PAF) was pre- 
pared to contain the concentrations of substances listed 
in Table I. All incubations were performed in air at 37° 
C. unless otherwise noted. 

Histology. Tissues were prepared in the routine 
fashion following fixation in 10 per cent formalin. Sec- 
tions were stained with hematoxylin-eosin. 


Results 


Incubation of normal amnion (Fig. 1, 4) in 0.9 per 
cent NaCl for 120 minutes results in a marked loss of 


0.017 + 0.008 mM. (10) 
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cellular elements (Fig. 1, B). Either Krebs' Ringer (Fig. 
1, C) or Tyrode's Ringer (Fig. 1, D) solutions tend to 
maintain cells without lysis but with large distortions in 
cell organization including intra- and intercellular vac- 
uolization. Tissues maintained in fresh amniotic fluid 
(Fig. 1, E) demonstrate occasional vacuolization, but 
appear generally similar to the controls. Incubation in 
PAF (Fig. 1, F) results in amnions which appear virtu- 
ally identical to the controls. There is little vacuoliza- 
tion, no cell loss or lysis, and only a slight increase in 
pyknotic appearance. 

Glycogen concentrations in 21 normal human term 
amnions were found to be 2.22 + 0.34 moles glucose 
per gram (mean + S.E.), which is equivalent to approx- 
imately 0.04 per cent (Table II). The glycogen con- 
centration did not correlate with gestational age. How- , 
ever, there was a significant decline in amnion glycogen 
concentration as the time from the rupture of mem- 
branes until delivery increased (6 moles glucose per 
gram = —0.15 x hours + 3.4; correlation coefficient, 
r = 0.47; n = 19, P = 0.02). ATP concentrations var- 
ied from 0.02 to 0.30 mM. with a mean of 0.13 mM. 
(Table II). Phosphocreatine was only detectable in 
some tissue samples and was consistently less than 0.07 
mM. (mean = 0.017 mM.) (Table II). 

Biochemical measurements made during incubation 
of amnions in PAF reveals the following. Tissue glyco- 
gen concentrations were maintained at approximately 
control values during incubation for 120 minutes (Fig. 
2). Intracellular ATP levels were well-maintained in 
vitro. While in some tissues there was an initial (within 
10 minutes) fall of 20 to 30 per cent in the ATP con- 
centrations, other experiments demonstrated ATP 
levels maintained at 85 to 100 per cent of the fresh 
controls (e.g., Fig. 2). Amnion ATP concentrations 
were significantly (p < 0.05) reduced following 2 hours 
incubation in nitrogen (0.16 + 0.02 mM.; n = 5) com- 
pared to control tissue incubated in air (0.22 + 0.02 
mM.; n = 5). As stated above, phosphocreatine con- 
centrations were often below the sensitivity of the assay 
(0.005 mM.). However, in experiments in which the 
concentration could be measured, no major change oc- 
curred during incubation (Fig. 2). 

The rate of glucose utilization (disappearance from 
the media) for a typical experiment is shown in Fig. 3, 
A. Although the rate of utilization during the initial 60 
minutes is close to linear, it is apparent that the abso- 
lute rate decreases as a function of time. The rate of 
utilization can be conveniently expressed as a first 
order function (e^*) which describes the disappear- 
ance as per cent per minute per gram tissue (Fig. 3, B). 
The rate of glucose utilization (0 to 60 minutes) in 13 
samples from 6 amnions was 70 nmoles per minute per 
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Fig. 2. Concentrations of ATP, phosphocreatine, and glycogen in human amnion maintained in 
vitro. Amnion was incubated for up to 120 minutes at 37° C. in PAF. Tissues were removed for 
analysis at the appropriate times. Each bar is composed of ATP (upper portion) and phospho- 
creatine (lower portion). Tissue glycogen concentration is plotted as o. 
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Fig. 3. Rate of glucose utilization by human amnion maintained in vitro. 720 mg. of amnion was 
incubated in 5 ml. of PAF with 3.4 mM. glucose. Samples of 30 ul PAF were taken at appropriate 
times and analyzed for glucose concentration (left). The same data are expressed on a 
semilogarithmic basis (right) K, = 0.51 per cent per minute per gram amnion. 


gram (S.E. = 3.0). Varying the glucose concentration Comment 


of the media from 20 to 72 mg. per 100 ml. did not 
alter this rate (data not presented). As neither tissue 
glycogen nor glucose-6-phosphate (0.02 mM.) concen- 
trations changed significantly during this time period, 

the rate of glucose disappearance from the media. is 
| equivalent to the rate of glucose utilization. 


While much data has evolved on the placenta! 
metabolism and its relationship to fetomaternal 
physiology (e.g., Roux and Villee'?), there are few 
studies which have examined the fetal membranes. 
From the data available, it seems clear that term human 
amnion maintained in vitro performs glycolysis,” syn- 
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thesizes hexosamines, stores lipids as triglycerides and 
cholesterol esters," and metabolizes prostaglandins.” 
However, recent microscopic and ultramicroscopic 
study of human amnion has revealed that many of the 
standard "physiologic media" (including normal saline, 
Hank's solution, Gey's solution) are associated with 
marked alterations in the fine structure of the amniotic 
epithelium.” Fig. | clearly illustrates the gross mor- 
phologic alterations apparent in amnions maintained 
in the standard media. It is apparent both from his- 
tologic and from biochemical (intracellular ATP con- 
centration, tissue glycogen stores, rates of glucose utili- 
zation) criteria, that amnions maintained in PAF are 
structurally intact and viable for prolonged periods 
(hours) in vitro. 

The energy stores of term human amnions include 
substantial levels of intracellular ATP and glycogen 
stores. The mean glycogen concentration of 2.2 ju moles 
glucose per gram is equivalent to 220 wmoles per gram 
protein (1.0 gram protein per 100 grams amnion). This 
value is similar to the glycogen concentration in term 
placenta’ (6 wmoles glucose per gram or 52 mmoles 
per gram protein) and midgestation fetal liver'® (500 to 
1,000 umoles per gram protein). ATP concentrations 
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(0.13 mM.), similarly, approximate the levels in other 
tissues when expressed on a protein basis (13 wmoles 
per gram protein). The maintenance of these substan- 
tial concentrations of glycogen and ATP for hours at 
37° C. in PAF demonstrates the biochemical viability of 
this tissue. 

The initial rate of glucose utilization by term amni- 
ons was 70 nmoles per minute per gram. This value is 
indicative of an active metabolic ussue. Rates of glucose 
utilization in other human tissues include: placenta’ 
(180 nmoles per minute per gram); fetal brain?” (60 
nmoles per minute per gram); muscle!* (65 nmoles per 
minute per gram); red blood cells’? (33 nmoles per 
minute per gram). As the amnion mass at term is ap- 
proximately 20 grams, this could represent utilization 


of 1.4 moles per minute. The source of amniotic fluid, 
glucose is not known” but may derive from glucose 


transported across the placenta. The usefulness of am- 
niotic cells maintained in vitro for studies of fetoma- 
ternal metabolism remains to be elucidated. 


The authors acknowledge the help of Ms. Mary 
Sorenson in the histologic preparations and are grate- 
ful to the staff of the delivery suite at National Wom- 
en's Hospital for their assistance and cooperation. 
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Human amnion metabolism 


II. Incorporation of fatty acids into tissue 


phospholipids in vitro 


A. L. SCHWARTZ, Pu.D., M.D.* 
C. S. FORSTER | 

P. A. SMITH 

G. C. LIGGINS, M.D., PH.D. 


Auckland, New Zealand 


The rate of incorporation of *H-arachidonic acid and “C-palmatic acid into 15 term 


amniotic membranes was studied during incubation of the tissues in an artificial amniotic 
fluid medium. Phospholipids were extracted from the amnions, separated by thin-layer 
chromatography, and both the radioactivity and the phosphorus associated with each 
phospholipid species were determined. The distribution of amnion phospholipids was: 
lecithin, 47 per cent; phosphatidyl ethanolamine, 30 per cent; sphingomyelin, 7 per cent; 
phosphatidyl inositol, 5 per cent; lysolecithin, 4 per cent; and other phospholipids, 6 per 
cent. During incubation, the specific activities of the phospholipids became maximal after 
2 hours and remained constant-for at least the next 2 hours. Arachidonic acid was 
incorporated mainly into lecithin (53 per cent) and phosphatidyl ethanolamine (27 per 
cent) whereas palmitic acid was incorporated mainly into lecithin (70 per cent). 
Incorporation of fatty acids was 33 per cent higher in ammions obtained after vaginal 
delivery than in those obtained before labor. From the known fatty acid composition of 
amnion phospholipids, it is concluded that there is a high rate of turnover of arachidonic 
acid relative to palmitic acid in lecithin, (AM. J. OBSTET. GYNECOL. 127: 475, 1977.) 


THE INITIATION of parturition in the human being 
appears to involve the biosynthesis of prostaglandins.’ 
The site of biosynthesis of these compounds may in- 
volve the fetal membranes, since Kierse and Turnbull? 
recently demonstrated prostaglandin biosynthesis in 
vitro by chorion. The concentration of arachidonic 
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acid, the fatty acid precursor of prostaglandin E; and 
Fox, was found to be lower in human fetal membranes 
following labor.? In addition, the phosopholipid com- 
ponent of human fetal membranes shows marked en- 
richment with arachidonic acid.“ 

To further examine the role of human fetal mem- 
branes in providing substrate for prostaglandin syn- 
thesis, we have used a system that maintains human 
amnion in vitro and permits study of the rates of incor- 
poration of fatty acids into amnion phospholipids. We 
have compared incorporation of arachidonic with that 
of palmitic acid, a fatty acid that is not a prostaglan- 
din precursor. 


Materials 


Human àmnions from term pregnancies were ob- 


‘tained either immediately after normal labor and vagi- 


nal delivery (n — 11) or at elective cesarean section 
prior to the onset of labor (n = 4). The patients in the 
cesarean section group were chosen to include only 
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those in whom the indication for operation was mal- 
presentation or cephalopelvic disproportion. Amnion 
tissue was immediately separated from chorion and 
placed in chilled pseudoamniotic fluid (PAF), as de- 
scribed by Schwartz and associates.” 

Radioisotopes were obtained from Amersham 
Radiochemical Centre (Great Britain) or New England 
Nuclear (Boston, Massachusetts) and included: ?H- 
5,6,8,9,11,12,14,15-arachidonic acid (specific radioac- 
tivity = 72 mCi per millimole), "C-1-arachidonic acid 
(specific radioactivity = 58mCi per millimole), and 
'4C-1-palmitic acid (specific radioactivity = 56mCi per 
millimole). Silica Gel G was purchased from Merck AG 
(Germany), methanolic BF; (14 per cent) was from 
British Drug Houses Ltd., and all other chemicals, in- 
cluding all phospholipid standards, were from Sigma 
Chemical Company (U.S.A.). 


Methods 


Tissue incubation and lipid extraction. Approxi- 
mately I gm. of amnion was preincubated in 5 ml. of 


PAF in a siliconized tube for 10 minutes after which the . 


entire contents were transferred to a prewarmed tube 
containing:a known amount (generally, 2 to 5 aCi) of 
?H-arachidonic acid + “C-palmitic acid. Incubations 
were carried out for 30 minutes to 4 hours at 37° C. 
(generally, 2 hours). Initial experiments required 
analysis of the entire incubate (tissue + media) or only 
tissue or media. Later experiments were confined to 
the tissue which was rinsed in fresh chilled PAF for 15 
seconds and then lipid-extracted according to the 
method of Bligh and Dyer.? The tissue + media was 
immediately homogenized in 15 ml. of HCCl;:: MeOH 
(2:1) in a Waring Blendor for 30 seconds. The Blen- 
dor was then rinsed with 10 ml. of HCCl3: MeOH and 
the contents pooled. The upper aqueous phase was 
re-extracted with HCCla and both lower phases were 
pooled. This HCCl; extract was washed with glass- 
distilled water and then concentrated in a stream of 
nitrogen. The concentrated extract (approximately 40 
pl) was immediately chromatographed. 

Thin-layer chromatography of phospholipids. Ali- 
quots (generally, 5 to 10 ul) of the incubation ex- 
tracts were chromatographed along with appro- 
priate standards on thin-layer plates (20 by 20 
cm.) of activated silica gel G (0.4 mm. thick) in 
HCCl;: MeOH: HO (96:36:6) as described by Waite 
and Van Deenan.’ Individual phospholipids were iden- 
tified with I; vapor or ninhydrin sprays.* The degree of 
separation is seen in Fig. 2. The distribution of amnion 
phospholipids when assayed as phospholipid- 
phosphorus was found to be lecithin, 47 per cent; 
phosphatidyl ethanolamine, 30 per cent; sphin- 
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gomyelin, 7 per cent; phosphatidyl inositol, 5 per cent; 
lyso-lecithin, 4 per cent; and other phospholipids, 6 
per cent. This is consistent with the report of Pritchard, 
Armstrong, and Wilt,” who found that the fraction of 
phospholipid-phosphorus in lecithin was 48 per cent, 
in phosphatidyl ethanolamine was 31 per cent, and in 
other phospholipids was 26 per cent. 

Radioactivity and total phosphorus analysis. Fol- 
lowing chromatography each sample was eluted as 0.5 
cm. fractions with 2 ml of HCCl:MeOH (2:1). 
Aliquots of the eluate were analyzed for radioactivity 
or total phosphorus. Radioactivity was determined fol- 
lowing solvent evaporation in nitrogen, addition of a 
standard toluene-based scintillant, and counting in a 
Searle Mark III, 6880 liquid scintillation system pre- 
programmed for dual label @H/*C) counting. Tota] 
phosphorus analysis was performed on aliquots accord- 
ing to the ultra micromethod of Bartlett.’ The sen- 
sitivity of this assay is 1 nmole of phosphorus per 
sample. | 

Concentration of free fatty acid in incubation 
media. The specific radioactivity of the test fatty acid in 
the in vitro incubation system is determined by the 
concentration of frée fatty acid carried into the PAF 
media (largely on the added albumin), as well as by the 
added radioactivity. PAF contains 200 mg. per 100 ml. 
bovine serum albumin (Sigma Lot: 123C-0270). The 
free fatty acid concentration in the PAF media was 
analyzed following addition of a tracer amount of 
HC- ]-arachidonic acid to evaluate recovery. The media 
were then extracted with HCCls: MeOH (2:1) twice, 
concentrated in nitrogen, and methylated with 
methanolic-BF3 according to the method of Metcalfe 
and Schmitz? The methylated fatty acids were 
analyzed with a Hewlett Packard Gas Chromatograph 
Model 402 with a 6 foot SE30 column using palmitic 
acid-methyl ester and arachidonic acid- -methyl ester as 
standards. 


The incorporation of free fatty acids into phos- 


pholipids is expressed' as (1) the fraction (per cent) 
of the total tissue radioactivity appearing in phos- 
pholipids, (2) the fraction (per cent) incorporated into 
each phospholipid compared to the total tissue radioac- 
tivity ( (%T), (3) the fraction (per cent) incorporated i into 
each individual phospholipid compared to the total 
radioactivity appearing in all phospholipids* (%PL), (4) 
rate of i incorporation of fatty ; acid (nmoles per hour), 
and (5) specific activity of individual phospholipids EE 
c.p.m. per nanomole phospholipid-phosphorus or "C 
c.p.m. per nanomole phospholipid-phosphorus). 


*Total counts minus counts present at the origin and sol- 
vent front of TLC plate (neutral lipids, FFA, triglycerides, 
and cholesterol esters). 
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Fig. 1. Amnion was obtained 4 hours following rupture of the 
membranes. Samples of 1 gm. were incubated at 37° C. for 2 
hours in 5 ml. of PAF containing 2 «Ci of *H-arachidonic 
acid. Following incubation, one sample containing both tisstie 
and medium (upper figure) was extrácted and assayed as de- 
scribed in the text; the other sample was separated into 


medium (middle figure) and unrinsed tissue (lower figure) | 


which were analyzed individually. L-L = lyso-lecithin; PI = 
phosphatidyl inositol; $ = sphingomyelin; L = lecithin; and 
PE = phosphatidyl ethanolamine. 


Results 


Initial experiments demonstrated that virtually no 
*H-arachidonic acid associated with phospholipids 
could be recovered from the incubation media follow- 
ing 2 hours of incubation, but there was significant 
radioactivity identified in phospholipid fractions in the 
amnion tissue (Fig. 1). In addition, as expected, the 
absolute percentage of radioactivity in the individual 
phospholipids was markedly increased in tissue alone 
(22 per cent) compared to tissue plus media (7 per 
cent) (Fig. 1). Therefore, all further experiments were 
dnalyzed only for fatty acid incorporation into tissue 
phospholipids. 

As seen in Fig. 2, *H-arachidonic acid is incorpo- 
rated largely into the lecithin and phosphatidyl- 
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Fig. 2. Amnion was obtained 8.5 hours following rupture of 
the membranes and incubated as described in Fig. 1 except 
that 2 «Ci of 'C-palmitic acid was also included in the incuba- 
tion medium. Analyses were performed on rinsed tissue only. 
O = origin; SF = solvent front; for other abbreviations see 
legend to Fig. 1. 


ethanolamine fráctions with only small amounts into 
phosphatidyl-inositol and sphingomyelin. No radioac- 
tivity was incorporated into lyso-lecithin. The pattern 
for 4C-palmitic acid incorporation (Fig. 2) also dem- 
onstrated radioactivity in lecithin and a small amount 
in sphingomyelin. However, the absence of incor- 
poration .of '*C-palmitic acid into phosphatidyl- 
ethanolamine, as well as phosphatidyl-inositol are in 
marked contrast to the pattern seen with ?H- 


.arachidonic acid. Furthermore, the peak of '*C- 


palmitic acid incorporated into lecithin was displaced 
significantly on TLC from that of *H-arachidonic acid 
which had a greater mobility in this solvent system. As 
most tissue lecithins incorporate saturated fatty acids 
(e.g., palmitic) into the sn-1 position and unsaturated 
fatty acids (e.g., arachidonic acid) into the sn-2 posi- 
tion," this pattern of separation of lecithin species seen 
in the present experiments is not unexpected. 

The reproducibility of this experimental approach is 
clearly illustrated in Table I. Separate portions of one 
amnion were carried throughout the entire incubation, 
extraction, chromatography, and elution procedure. 
Not only were the patterns of incorporation of ?H- 
arachidonic acid and “C-palmitic acid virtually identi- 
cal, but as seen in Table I, the proportion of radioac- 
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Fig. 3. Amnion was obtained 5 hours following rupture of the 
membranes. Samples of.1 Gm. were incubated for 0.5 to 4 
hours:and analyzed as described in the legend to Fig. 2. 
Specific activities of lecithin and phosphatidyl ethanolamine 
were determined following isolation of these compounds. 
Each fraction contained 20 to 40 nmoles of phospholipid- 
phosphorus. Open bars represent specific activity with ?H- 
arachidonic acid as precursor, closed. bars with “C-palmitic 
. acid. The specific activity of lecithin is given on the left vertical 
axis and that of phosphatidyl-ethanclamine is on the right. 


tivity in total phospholipids as well as in the individual 
species are remarkably consistent. 

- As seen in.Fig. 3, the time course of i incorporation of 
the.fatty acids demonstrates that when amnion is incu- 
bated with ?H-arachidonic acid, the specific activity of 
both lecithin and phosphatidyl ethanolamine increases 
at 30 minutes and 1 hour. There follows a rapid rise at 
2 hours, which is maintained during the next 2 hours. 
A similar pattern is seen during incubation with '*C- 
palmitic acid. In both cases there is a rapid increase in 
specific acitivity after 1 and 2 hours of incubation. À 
steady state is maintained from 2 to 4 hours. Further 
data with respect to the temporal aspects of fatty acid 
incorporation into tissue phospholipids is presented in 
Table 1I, which shows that although the absolute rate 
of fatty acid incorporation into the tissue is nearly 
linear for both arachidonic acid and palmitic acid, the 
rate of incorporation into phospholipids is slow within 
the initial hour of incubation and thereafter increases. 
The continued incorporation of fatty acid into phos- 
pholipids at a time of constant specific activity (2 to 4 
hours) is consistent with a steady-state function for 
fatty acid incorporation both into precursor pool and 
into tissue phospholipids. 
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Table I. Incorporation of *H-arachidonic acid and- 
"C-palmitic acid into phospholipids of human term 
amnion in vitro 








HC balmitic 
. acid 






3H-arachidonic 


Per cent incorporated 


into phospholipids 22.3 + 0.7 Tiata 
Lecithin l 

%T* 13.7 + 0.7 46+ 1.6 

PPLF l 61.6 + 1.2 55.9 + 1.4 
Phosphatidyl- 

‘ethanolamine 

PT 5.2 + 0.5 0.5 + 0.2 

HPL 23.5 + 1.9 6.6 + 0.9 
Sphingomyelin 

PT 0.6 + 0.2 1.0 + 0.3 

%PL . 26 +03 13.0 € 2.6, 
Phosphatidyl-inositol ' A 

%T 0.7 + 0.4 0.1 + 0.1 
HPL 3.1 + 1.9 1.3 12 
Lyso-lecithin 

WT 0.1 + 0.0 0.1 + 0.2 

PPL <1.0 1.3 + 0.2 


Amnion was obtained 8% hours following membrane rup- 
ture, Four samples of 1 Gm. each were incubated for 2 hours 
at 37° C. in 5 ml. of PAF with 2 «Ci of *H-arachidonic acid 
plus 2 “Ci of 4C-palmitic acid. Following incubation the lipids 
were extracted and separated as described in the text. Each 
figure represents the mean + S.D. of the four samples. 


*%T = per cent of total incorporation. 
TPL = per cent of incorporation into phospholipids. 


The incorporation into the individual phospholipid 
species reflects this pattern. Whereas the same relative 
proportions of phospholipid radioactivity appear in 
lecithin and phosphatidyl ethanolamine, the absolute 
amounts are much greater at 2 and 4 hours. At no time 
does lyso-lecithin incorporate a significant amount of: 
fatty acid. 

The incorporation of fatty acids into tissue phos- 
pholipids in amnions obtained prior to the onset of 
labor or membrane rupture is seen in Table III. The 
percentage of arachidonic acid incorporated into tissue 
phospholipids was reduced (p « 0.05) by 33 per cent 
when compared to amnions which had been ruptured 
and had gone through normal labor (Table III). It is 
noteworthy that the specimen obtained -l hour after 
rupture of the membranes resembles tissues obtained 
prior to membrane rupture rather than tissues ob- 
tained many hours following rupture (6 to 8 hours). 
The same decrease of 33 per cent (p « 0.05) in palmitic 
acid incorporation into phospholipids is seen in tissues 
obtained prior to rupture (Table HI). The decrease in 
fatty acid incorporation into total phospholipids is 
clearly reflected in reduced incorporation into both 
lecithin and. phosphatidyl ethanolamine (Table III). 
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Table II. Time course of incorporation of ?H-arachidonic acid and “C-palmitic acid into human term amnion in 


vitro 
















Phos- 






























phatidyl- 
Total fatty acid ethanol- Sphingo- Lyso- 
incorporalion* Lecithin amine myelin lecithin 
Incubation Per cent incorporation 
0.5 AT 2.2 1.4 10.5 48 45 1.7 16 | 08 8 0.3 3 
Pt 1.3 0.3 5:5 1.7 351 0.5 9 05 9 — — 
1.0 A 3.7 2.9 10.5 5.9 56 1.3 13 1.1 10 0 0 
P 9.9 2.3 3.1 2.0 66 0.1 3 0.5 15 0 «1 
2.0 A 6.9 4.3 21.2 12.8 60 2.9 13 :2.1 10 03 <1 
P 18.0 4.2 7.9 6.1 76 04 3 0.7 8 0.1 2 
4.0 A 9.1 BT 21.3 13.6 64 4.3 20 1.4 7 02 <] 
P 26.6 6.2 8.2. 6.8 83 0.3 4 0.5 5 0.1 <1 


* Amnion was obtained 5 hours following rupture. Samples (1 Gm.) were incubated for 0.5 to 4 hours at 37* C. in 5 ml. of PAF 
with 5 uCi of ?H-arachidonic acid (A) plus 2 «Ci of "C-palmitic acid (P). Rinsed tissue was extracted and analyzed as described in 
the text. Incorporation into each phospholipid is given as per cent of total incorporation (£6 T) and per cent of phospholipid 


incorporation (%PL). 


*Concentration of fatty acids in media: 22 ug of palmitic acid/ml. and 10 wg of arachidonic acid/ml. 


tA, arachidonic acid; P, palmitic acid. 


The fraction of either fatty acid incorporated into both 
lecithin and phosphatidyl ethanolamine remained con- 
stant (Table III). This is consistent with an over-all re- 
duction in the incorporation of fatty acid into tissue 
phospholipids in membranes obtained prior to rup- 
ture. 


Comment | 

Availability of arachidonic acid, the precursor of 
prostaglandins E; and Fog, appears to play a key role in 
the provision of prostaglandins for their ultimate regu- 
lation of physiologic function. Much emphasis has re- 
cently been placed on the phospholipids as intracellu- 
lar storage sites for arachidonic acid." Human fetal 
membranes contain appreciable amounts of phos- 
pholipids. For example, amnion contains 0.24 “moles 
of phospholipids per gram.? These membranes are 
unusually rich also in arachidonic acid which comprises 
20 per cent of the tissue free fatty acids.* Furthermore, 
the phospholipids of amnion are similarly enriched 
with arachidonic acid.* 

The present study compares the incorporation into 
amnion phospholipids of arachidonic acid and palmitic 
acid. Palmitic acid was selected since it is the most 
common amniotic fluid fatty acid and since it is not a 
prostaglandin precursor. The results of the present 
study demonstrate that arachidonic acid is readily in- 
corporated into amnion phospholipids and that ap- 
proximately 53 per cent of the phospholipid incorpo- 
ration is into lecithin and 27 per cent into phosphatidyl 
ethanolamine. This distribution corresponds closely to 
the concentrations of the various phospholipids in 


human term amnion in which lecithin forms 43 per 
cent of the total phospholipids and phosphatidyl 
ethanolamine forms 31 per cent." A total of 70 per 
cent of incorporated palmitic acid is found in lecithin 
and, in marked contrast to arachidonic acid, very little 
is incorporated into phosphatidyl ethanolamine (11 
per cent). Robertson and Sprecher? have determined 
the fatty acid composition of human term amnion 
phospholipids. Lecithin contains 36 per cent palmitic 
acid and 8 per cent arachidonic acid, whereas phos- 
phatidyl ethanolamine contains 5 per cent palmitic acid 
and 25 per cent arachidonic acid. With regard to phos- 
phatidyl ethanolamine, the relative incorporation of 
arachidonic acid (27 per cent) compared to palmitic 
acid (11 per cent) Table III corresponds closely to the 
fatty acid composition (25 and 5 per cent, respectively). 
In the case of lecithin, however, the relative incorpora- 
tion of 53 and 70 per cent for arachidonic acid and 
palmitic acid, respectively, is at variance with the fatty 
acid composition (8 and 36 per cent, respectively). This 
observation is consistent with a high rate of turnover in 
lecithin of arachidonic acid relative to palmitic acid. 
The concentration of arachidonic acid in human 
amniotic fluid increases toward term, comprising about 
8 per cent of total free fatty acids at term.!* The rate of 
turnover of amniotic fluid arachidonic acid is not pres- 
ently known but may be important in providing the 
fetal membranes with prostaglandin precursor stores. 
Alternatively, the presence of arachidonic acid in am- 
niotic fluid may reflect the high rate of its turnover in 
the amnion. Recently, a high rate of turnover of 
arachidonic acid has been demefistrated in blood, the 
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Table IJI. Incorporation of *H- arachidonic acid and "C-palmitic acid into amnion 1 phospholipids before and 


_ following normal labor’ 
















Gestation 


(wk.) 


Amnion 





RT 4 A* 
P 4 P* 

R 5 38 22 A 
2 P 

R 3 Term l A 
uq P 

R 1 4l o 4 ES 
> 4 . P 

Mean + S.E A 
(n = 4) P 

It lerm 2 A 
2 P 

i 38 a a A 
2 P 

I 38 E- A 
2 P 

H Term 2 A 
p P 

Mean + S.E. A 
(n = 4) P 





Per cent incorporation 
into phospholipids 


%T 





Lecithin 





%T 


Phosphatidyl- 
ethanolamine 





PPL 





22,3 + 0.4 13.7 + 0.4 = 5.2 + 0.3 — 
se | 4.6 + 0.9 0.5 € 0.1 
21.3 + 0.1 13.2 + 0.4 — 3.6 + 0.7 
8.1+ 0:2 6.5 + 0.4 0.4+0.1 
17.5 6.5 |. 64 
9.3 6.4 | 19 
017.1 x 07 78-10 — . 61z09 — 
10.3 + 2.4 4.3 € 2.6 Let 04 
19.5 + 1.5 10.3+ 2.1 53 ^5.8x:07 27 
8.9 + 0.7 6.2 + 0.7 70 1.0 + 0.4 11 
11.1 x 0.5 58:08 — 25201. — 
7.11. 3.7 x 0.1 0.9 + 0.3 
17.5 + 0.5 9.6 + 1.3 — 4.0 + 0.0 — 
8.0 + 0.4 5.4 x 0.7 0.6 + 0.1 
15.9 +: 0.2. 8.2 + 0.2 — 4.6 40.3 -— 
4.] x 0.9 2.8 + 0.6 0.6 + 0.1 
7.8 x 2.3 4.6. 2- 1.6 — 2.5+ 0.2 — 
4.9 x 0.4 2.6 + 0.9 2.6 2 0.1 
13.1 + 2.6 71+ 1.8 54 3.4 + 0.6 26 
6.0 + 1.1 3.6 + 0.7 60 0.7 + 0.1 12 


Amnions were obtained following membrane rupture and normal delivery or prior to rupture and the onset of labor. One gram 
. samples were incubated for 2 hours at 37° C. in 5 ml. PAF with ?H-arachidonic acid (A) plus “C-palmitic acid (P), extracted-and 
analyzed as described in the text. The results are PXEREEEA as described in Table I. , Fach figure represents the mean + S.E. 


*See Table II. 
tR, ruptured; I, intact. 


fractional turnover being 47 per cent per minute.” 

The turnover of amnion phospholipid arachidonic 
acid was not determined in the present study. How- 
ever, both the rapid labelling of phospholipids between 
the first and second hours of incubation (Table IT) and 
the increased incorporation with constant specific activ- 
ity (Fig. 3, Table II) suggest a rapid turnover. 


The significance of the differences in arachidonic: 
acid incorporation in membranes prior to and follow- . 


ing labor is not clear, but. may suggest an altered 
turnover of phospholipids during labor. Additional 
studies that examine fatty acid release from tissue 
phospholipids could further clarify this area. It is pos- 
sible that the increase in fatty acid incorporation into 
phospholipids in amnions following labor is the result 
of increased turnover or a reduced rate of hydrolysis of 


phospholipids at the sn-2 position; either of these situa- 
tions might, provide increased tissue concentrations of. 
fatty acids. The relatively high activity of phos- 


pholipase A; present in term amnion” suggests that 
the second alternative is the less likely. 

Kierse and Turnbull’? ‘have shown that chorion in 
vitro can synthesize prostaglandins while amnion has 


negligible capacity for synthesis. These observations, 


together with the present study, suggests that amnion 
may contain a storage pool of precursor for prosta- 
glandin synthesis carried out by the chorion. In addi- 


"tion, amnion may represent the means for amniotic 


fluid arachidonic acid transport to the chorion. 

The regulation of these processes is unknown but 
the alterations associated with labor suggest that such 
regulation exists. Further studies will need to examine 
the role of hormonal agents in the regulatory pro- 
cesses. | 


The authors are grateful to the staff of the delivery 
suite at National Women’s Hospital for their assistance 
and cooperation and to B. S. Knox and J. T. France for 
gas-chromatographic analyses. 





" REFERENCES 


. 1. Karim, S. M. M., and Hillier, K.: Physiological roles and 
pharmacological actions of prostaglandins in relation to 


= 


human reproduction, in Karim, S. M. M., Editor: Prosta- 
glandins and Reproduction, Lancaster, England, 1975; 
MTP Press, p. 23. : 


Volume 127 
Number 5 


. Keirse, M. J. N. C., and Turnbull, A. C.: The fetal mem- 


branes as a possible source of amniotic fluid prostaglan- 
dins, Br. J. Obstet. Gynaecol. 83: 146, 1976. 


. Schwartz, B. E., Schultz, F. M., MacDonald; P. C., et al.: 


Initiation of human parturition. III. Fetal membrane 


content of prostaglandin precursors, Obstet. Gynecol. 46: 


564, 1975. 


. Robertson, A. F., and Sprecher, H.: A review of human 


placental lipid metabolism and transport, Acta Paediatr. 
Scand. (Suppl.) 183, 1968. 


. Schwartz, A. L., Forster, C. S., Smith, P. A., and Liggins, 


G. C.: Human amnion metabolism. I. In vitro mainte- 
nance, Am. J. OBSTET. GYNECOL. 127: 470, 1977. 


. Bligh, E. G., and Dyer, W. J.: A rapid method for total 


lipid extraction and purification, Can. J. Biochem. 
Physiol. 37: 911, 1959. l 


. Waite, J., and Van Deenan, L. L. M.: Hydrolysis of phos- 


pholipids and glycerides by rat liver preparations, 
Biochim. Biophys. Acta 137: 498, 1967. 


. Kates, M.: Techniques of Lipidology. Isolation, Analysis 


and Identification of Lipids, Amsterdam, 1972, North 
Holland Publishing Company. 


. Bartlett, G. R.: Phosphorus assay in column chromatog- 


raphy, J. Biol. Chem. 234: 466, 1959. 


10. 


Lh 


12. 


13. 


14. 


L5. 


16. 


Human amnion metabolism. 1] 481 


Metcalf, L. D., and Schmitz, A. A.: The rapid preparation 
of fatty acid esters for gas chromatographic analysis, 
Anal. Chem. 33: 363, 1961. 

Lands, W. E. M., and Merkl, I.: Metabolism of 
glycerolipids. III. Reactivity of various acyl esters of 
coenzyme A with a’-acylglycerophosphorylcholine, and 
positional specificity in lecithin synthesis, J. Biol. Chem. 
238: 898, 1963. 

Hinman, J. W.: Prostaglandins, Ann. Rev. Biochem. 41: 
161, 1972. 

Pritchard, E. T., Armstrong, W. D., and Wilt, J. C: 
Examination of lipids from amnion, chorion and vernix, 
AM. J. OBSTET. GYNECOL. 100: 289, 1968. 

Das, S. K., Foster, H. W., Adhikaky, P. K., et al.: Gesta- 
tional variation of fatty acid composition of human am- 
niotic fluid lipids, Obstet. Gynecol. 45: 425, 1975. 
Hagenfeldt, L., and Wennmalm, A.: Turnover of a pros- 
taglandin precursor, arachidonic acid, in rheumatoid ar- 
thritis, Eur. J. Clin. Invest. 5: 235, 1975. 

Grieves, S. A., and Liggins, G. C.: Phospholipase A activ- 
ity in human and ovine, uterine tissues, Prostaglandins 
12: 229, 1976. 


Evaluation of success in treatment of threatening 


premature labor by betamimetic drugs 


ROLAND RICHTER, M.D. 


Basel, Switzerland 


For prevention of premature labor the betasympathicomimetic drugs buphenin, fenoterol, 


and ritodrine were administered to 135 patients intravenously for 1 week and afterward 


orally up to the end of weck 37 of gestation. No satisfactory evaluation of success could 
be obtained by analyzing only the time gained by the treatment. Two supplemenial 
parameters were needed. In addition to the previously introduced Tocolysis Index (TI) 
which describes the obstetric situation at the beginning of the treatment, a Prolongation 


Index (PI) was defined transforming the lag time gained by the treatment into a relative 


measure. By means of this PI, extremely differing cases could be compared, though the 
gestational ages at the start of treatment and the lag times between admission and 
delivery showed wide variation. In addition, satisfactory statistical correlations between 
the PI and the clinical signs as well as the neonatal outcome could be computed, 
indicating the PI to be a sustable parameter for the estimation of success. (AM. J. 


OBSTET. GYNECOL. 127: 482, 1977.) 


SINCE IT IS well established that betasympath- 
icomimetric drugs are able to inhibit uterine con- 
tractions in the human subject,” ^ !? attempts have 
been made to apply betamimetic substances for uterine 
relaxation in cases of threatening premature labor. In 
1971 it was demonstrated in a double-blind study that 
in such conditions a prolongation of pregnancy over 
one week can be achieved significantly more frequently 
when when ritodrineis administered. Since then, many 
reports on this subject have been published, which 
seem to confirm these results obtained by the use of 
ritodrine,° but also by other betamimetic substances like 
buphenin® and fenoterol.'? 

Various parameters for the measurement of the suc- 
cess rate of a betamimetic treatment are discussed: 
examples are the prolongation of pregnancy over a 
defined period,’ the achievement of fetal lung matur- 
ity," a significant rise of fetal survival chance," and the 
delivery of a living and healthy child.” But, because of 
two factors, the evaluation of success of a tocolytic 
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(uterine relaxant) is difficult: the pelvic situation 
and the gestational age at the start of the treatment 
are individual parameters differing from patient to 
patient. ` 

To resolve the problem of different obstetric situa- 
tions, a so-called Tocolysis Index (TI) was developed 
by Baumgarten and Gruber’ in 1973, permitting a 
chance to score the clinical signs of threatening 
premature labor. Taking contractons, 
bleeding, cervical dilatation, and rupture of mem- 
branes into account, this index allows one to distin- 
guish between the various forms of the condition 
(Table I). It could be demonstrated that this method of 
grading the pelvic situation is of prognostic value.’ In 
contrast, no attempts have been made to create a well- 
defined system for the evaluation of a tocolytic treat- 
ment's success, respecting not only the fetal maturity 
reached by the treatment but also the gestational age at 
the beginning of treatment. Therefore, when the re- 
sults of a study on betamimetic drugs for long-term 


uterine 


uterine relaxation were analyzed, special attention was 
payed to the classification of success. It is the aim of the 


“present report to point out this problem, whereas the 


subtle analysis of the results, including the systemic 
effects following the use of the different drugs, will be 
the subject of a future paper. 


Material and methods 


The series was started with buphenin and ritodrine; 
fenoterol was.induced later. A long-term betamimetic 
treatment was applied to 135 patients with signs of 
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Table I. Scoring of the obstetric situation by means of the Tocolysis Index!* 


No. of points 


Uterine contractions None Irregular 
Membranes ` Intact — 
Bleeding None Spotting 
Cervical dilatation None 


Regular — 

High or questionable rupture am 

Marked loss — — 
One point for each centimeter , 


Low rupture 


*The score is computed by addition of the number of points for each sign. 


Table II. Distribution of drugs and patients for 
long-term uterine relaxation 


Drugs | No. of patients 


Buphenin + Iproveratril 34 
e  Ritodrine A 67 
Ritodrine + Iproveratril 32 
Fenoterol A 34 
Fenoterol + Iproveratril 18 
Total 135 


Table III. Doses of betamimetic drugs and calcium 
antagonist and ways of administration for treatment 
of threatening premature labor 













Intravenous* Ovalt 

(ug hninute) (mg. /day) 
Buphenin 50-150 24-48 
Fenoterol - 1-3 30-50 
Ritodrine 100-300 20-40 
Iproveratril 20-60 160-240 


*Intravenous administration during 1] week. 


TOral treatment until thirty-seventh week of gestation com- 
pleted. 


threatening premature labor. The selection of the in- 
dividual drug occurred at random. By overstimulation 
experiments in rats, it was shown that cardiac fiber ne- 
crosis occurred less frequently when a calcium an- 
tagonist, e.g., iproveratril, was given.” Expecting a 
lower incidence of systemic effects, we added ip- 
roveratri] to all buphenin-treated patients, whereas 
half of the patients receiving fenoterol and ritodrine 
were given no additional drugs (Table II). 
For the prevention of premature labor, our patients 
were treated as shown in Table HI. Immediately after 
the admission of the patient an intravenous drip was 
started with the highest tolerable dose of the be- 
tamimetic drug. Three hours later we reduced the 
drop count to about two thirds to three fourths of the 
initial dose. This maintenance dose was given for 7 
days. Only then did we change from the parenteral to 
the oral administration. If the patient was without 
contractions 4 days later, she was discharged. She was 


then seen in the outpatient department at intervals of ] 
to 2 weeks, and the treatment was continued up to the 
end of week 37 of gestation. 

À long-term treatment with betamimetic dr ugs was 
begun if one or more of the following conditions were 
present: 

1. Uterine contractions. If they appeared regularly 
at least every 10 minutes, they were indication enough 
to start the treatment without any other symptomis 
being present. If they were irregular only, additional 
signs, e.g., an elevated pelvic score, had to be observed 
to start the administration. 

2. Pelvic score. Without any noticeable contrac- 
tions an index of 5 or more was an indication for long- 
term treatment with betamimetic drugs. In combina- 
tion with irregular contractions the treatment was 
begun even at a score of 3. 

3. Any bleeding or spotting. Bleeding or spotting of 
intrauterine origin was an absolute indication for in- 
travenous uterine relaxation, if it was not due to a 
pathologic condition of the cervix. 

4. Urinary tract infections. A higher incidence of 
premature deliveries in patients with clinically appar- 
ent upper urinary tract infection has been reported.® 


. Therefore, the long- -term administration scheme was 


also applied to patients showing signs of such a condi- 
tion, such as fever and eventual elevation of the white 
blood count combined with kidney pain and bac- 
teriuria. 

All cases with ruptured membranes were excluded 
from this prospective study because of the poor effec- 
üveness of the long-term betamimetic treatment re- 
ported in this group. ® 16 


Results 


Table IV shows the raw data of the treatment for 
each group. We could not observe any statistical differ- 
ences between the groups in either the lag time be- 
tween tlie start of the treatment and delivery, the gesta- 
tional age on admission, or the over-all duration of the 
pregnancy. Neither different betamimetics nor the ad- 
dition of iproveratril influenced the efficacy of the 
treatment in any way. Therefore, it was statistically cor- 
rect to combine the groups. The problem of estimating 


- 
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Table IV. Gain of time by long-term uterine 
relaxation with betamimetic drugs (mean + 1 S.D.) 







Lag time 
between 
start of 












Gestational 






age on treatment Duralion of 
admission and delivery pregnancy 
(wk. (wh.) 


(wh.) 


Buphenin+ 31.2 + 3.9 6.2 + 5.0 37.9 + 2.9 
Iproveratril 

Ritodrine 31.6 + 2.9 5.0 + 4.8 306.8 € 3.7 

Ritodrine + | 30.4 + 5.3 6.5 + 5.5 36.7 x: 4.9 
Iproveratril 

Fenoterol 31.0 + 3.9 6.2 + 4.3 37.5 Æ 3:9 

Fenoterol + 33.0 + 2.3 52 a2 37.026 
Iproveratril 


Table V. Clinical classification of the success in 
long-term betamimetic treatment 


Judgment | zi Criterion 


Full success Delivery later than 14 days after 
start of treatment and after 
thirty-seventh week of 
gestation completed 
Delivery later than 14 days after 
start of treatment but prior to 
thirty-eighth week of gestation 
Delivery prior to 14 days after 
start of treatment 


Incomplete success 
Failure 
Table VI. Effectiveness of long-term uterine 


relaxation in threatening premature labor measured. 
by the clinical classification 


Total Incomplete Full 
Treatment no. Failure SUCCESS SUCCESS 


Buphenin 34 1] 8 15 
Ritodrine 67 2E. 13 33 
Fenoterol _34 6 8 20 
All cases 135 38 29 68 
| 22876 =22% = 50% 
i 72% 


Table VII. Estimation of the effect of long-term 


betamimetic'drugs by means of the Prolongation 
index (PI) | 


Formula: 
PI = —-- 100 


t, = gestational age at onset of uterine 
relaxant treatment 

At = lag time between onset of treatment 
and delivery 


Example: 
t, = 25 weeks 
At = 10 weeks 
' py = 22. 190 = 40 
/ 25 
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no success 
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Fig. 1, Relationship between Prolongation Index and clinical 
classification of success. 


the success of long-term uterine relaxation is pointed 
out clearly: the staridard deviations of the parameters 
mentioned above are large. Different gestational ages 
at the onset of treatment and different lag times make 
it impossible to compare the cases without introducing 
additional definitions for success. 

Therefore, we have proposed a simple classification 
for clinical use which allows us to separate cases with 
full therapeutic success from cases of failure.'? Those 
cases were declared as successfully treated where we 
could avoid delivery after the end of week 37 by the use 
of a betamimetic drug and where the lag time lasted 
longer than 2 weeks (Table V). If week 38 of gestation 
was not reached but the treatment lasted longer than 2 
weeks, we defined the betamimetic treatment as in- 
completely successful. And, finally, we called treatment 
a failure when the delivery occurred prior to 2 weeks 
after admission of the patient despite betamimetic 
therapy. 

According to this definition, our results in prevent- 
ing premature labor by betamimetics were as follows 
(Table VI): No statistical difference with the use of 
different drugs was found. A prolongation of preg- 
nancy of 2 weeks or more could be achieved in 72 per 
cent of the cases, and in half of the cases it was a full 
success. The failure rate of our long-term treatment 
was 28 per cent. 

The following example may elucidate that this clini- 
cal definition of success in many respects is not satisfac- 
tory enough: After starting the relaxant treatment in 
week 23 of gestation, incomplete success is to be 
noticed when delivery occurs in week 27 or 37 despite 
the fetal survival chances that were extremely dif- 
ferent. Thus, to also compare these types of cases, a 
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Rs a -0.403 
p<0,001 





5 6 7 8 9 10 


Bishop Score 


Fig. 2. Correlation of Prolongation Index and pelvic score? (N = 128). 


Prolongation 
Index 
1 e Rs ia -0.380 


70 p* 0.001 





0 1 2 3 4 5 6 7 8 9 
Tocolysis Index 


Fig. 3. Correlation of Prolongation Index and Tocolysis 
Index! (N = 125). 


mathematical approach to the question of success was 
found by introducing a PI (Table VII). The PI is set 100 
times the value of the lag time between the onset of the 
betamimetic treatment and the delivery time divided 
by the gestational age on admission. The PI rises with 
increasing lag time. But the more pregnancy is ad- 
vanced at the beginning of the treatment, the lower 
the results of the PI. Thus, a maximal score is com- 
puted when the treatment is started very early and pre- 
maturity can be avoided. 

The relationship between the PI and the clinical clas- 
sification as shown in Fig. 1 is quite close. A PI of 8 or 
higher corresponds to a lag time of more than 2 weeks. 
Scores greater than 50 are typical for full success, those 
less than 8 indicate failure of the treatment. In addition 
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2 - intensive care, no RDS 
70 » - 3- RDS 
4 + postnatal death 
60 


e 
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N+ 131 
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Fig. 4. Correlation of Prolongation Index and neonatal out- 
come. 


to only a descriptive judgment of the tocolytic treat- 
ment, the PI permits correlation of the results with 
other parameters related to the result of long-term 
uterine relaxation. Among them, the obstetric situa- 
tion at the start of treatment and the neonatal outcome 
need further discussion. 

1. Obstetric situation. As mentioned above, the 
pelvic score and the TI may give information on the 
degree of a condition considered as threatening prema- 
ture labor. The correlation of the pelvic score to the PI 
(Fig. 2) is statistically significant (Spearman rank correla- 
tion coefficient R, = —0.403, p (double sided) < 0.001), 
although failures of treatment have been found even at 
a score of zero. The TI (Fig. 3) corresponds in about 
the same range to the PI (R, = —0.380, p < 0.001), al- 
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though cases with ruptured membranes were exclud- 
ed. The latter result may be of greater importance 
since no failures were found when the TI was zero; 
the more gradual the decrease in PI, the more 
the clinical signs were going to be serious. At a TI of 6 
the treatment was absolutely incompetent. 

2. Neonatal outcome. To measure the infant’s state 
after birth, quite a raw parameter was chosen (Fig. 4). 
By classifying the needed medical care into three 
groups and in case of perinatal death by describing the 
moment of the death in relation to the delivery, a sim- 
ple scheme was found indicating roughly what is to be 
expected after long-term administration of betamime- 
tic drugs. Fig. 4 reveals that the neonatal outcome 


depends statistically from the PI (R, = —0.339, - 


p < 0.001). 


Comment 


Our results indicate that for the treatment of 
threatening premature labor with betamimetic sub- 
stances, so-called success differs from case to case and 
therefore cannot be defined by absolute measure- 
ments. The reason for this is clear: because of different 
pelvic states and gestational ages on admission indicat- 
ing different prognoses, the cases are very difficult to 
compare. But when the PI is used, better judgment of 
the result cbtained by the treatment is possible. By cor- 
relating the PI statistically with the clinical findings at 
start, as well as with the prognosis, satisfactory sig- 
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Until now the clinical effect of long-term application 
of betamimetic drugs for prevention of threatening 
premature labor has been proved by only one multi- 
center double-blind trial using ritodrine versus a 
placebo.’ In this study a prolongation of the preg- 
nancy over 1 week was defined as success, whatevere 
the severity of the conditions observed on admission 
was found to be. For a modern concept of long-term 
uterine relaxation, new studies are needed using 
defined parameters for the grading of the clinical 
findings as well as for an appropriate judgment of suc- 
cess. Betamimetic treatment, however, has become 
widely accepted. It is in use by many clinicians who 
believe in its effectiveness and therefore refuse to par- 
ticipate in a further double-blind trial. Consequently. 
attempts must be made to use only well-defined 
parameters permitting at least a comparison of the 
therapeutic results obtained by different centers. 
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“The height of professional integrity 
is to prescribe estrogen when neede 
and indicated, and to withhold it 
if there is no indication or when a 
contraindication i 
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estrogen deficiency... 





Vasomotor Instability 

commonly appearing in the meno- 
pause as hot flushes, sweats, palpita- 
tions, numbness, and tingling. 

Hot flushes, a classic symptom of 
estrogen deficiency, are a clear-cut 
indication for treatment. The thera- 
peutic goal is well-defined: 

'...to minimize the intensity of the 
duration of distressing symptoms 

as well as to tide the patient over 
the period of physiologic 
adjustment. The symptoms vanish 
in almost all instances if the 
estrogenic therapy,s adequate and 


?] 


well-planned. 








Postmenopausal Osteoporosis* 
is often related to estrogen deficiency. 
Effects may not be apparent until 

a decade or more after the natural 
menopause, but may be evident in 
as little as three years after surgical 
menopause. With the advent of 
new technics for the accurate 
measurement of bone density, 

it has been possible to demonstrate 
that decrease in mass is related to 
loss of ovarian function, not age? 
This has been confirmed by a retro- 
spective study’ of hysterectomized 
women with and without 
oophorectomy. 


*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. 
See Prescribing Information. 





Atrophic Vaginitis 

often with involvement of related 
genitourinary structures, is fre- 
quently associated with estrogen 
deficiency. The gradual atrophic 
changes render vulvovaginal and 
urethral tissues more susceptible 

to trauma, inflammation, and sec- 
ondary infection which may lead to 
pruritus and pain, dyspareunia, 
dysuria and incontinence. Replace- 
ment therapy helps to restore gen- 
itourinary tissue to a healthier, more 
normal state. The uncomfortable 
symptoms are often promptly con- 
trolled by estrogen therapy. 


Lo ctu 
be 


In addition, surgical menopause 
presents the signs of abrupt estro- 
gen deficiency in their most acute 
fashion: not only vasomotor flushes 
and sweats, but other common 
symptoms of the menopausal syn- 
drome, as well. These symptoms 
are usually rapidly relieved by 
adequate estrogen therapy. 

l. Israel, S.L.: Diagnosis and Treatment of Menstrual 
Disorders and Sterility, ed. 5, New York, Harper & 
Row, 1967, p. 398. 

2. Meema, S., et al.: Arch. Intern. Med. 135:1436 


(Nov.) 1975. 
3. Aitken, J.M., et al.: Br. Med. J. 2:325 (May 12) 1973. 
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estrogen deficiency... 





Management of estrogen deficiency 
symptoms includes the appropriate 
use of estrogen replacement ther 
apy, and requires three basic prin- 


ciples of good medical management: 


the proper patient...the proper 
dosage...and the proper 
precautions. 


The Proper Patient... 

is, of course, the woman who pre- 
sents significant symptomatology of 
estrogen deficiency in the absence 
of any contraindications. Pretreat- 
ment assessment of the patient 
should include a complete physical 
examination and careful history- 
taking to determine personal or 
familial incidence of carcinoma, 
hypertension, thromboembolic dis- 
orders, or undiagnosed abnormal 
genital bleeding. Repeatedly, estro- 
gens have been shown to be of 
benefit in relieving the manifesta- 
tions of estrogen deficiency. 
Although the evaluation of estro- 
gen deficiency may be assisted by 
vaginal cytology, the principal 
criterion for treatment is still the 
degree of symptomatology. 


The Proper Dosage... 

should be the lowest dosage that re- 
lieves the patients symptoms, as 
determined by empirical trial. With 
PREMARIN, the usual starting dos- 
age for the common symptoms of 
the menopause is 1.25 mg per day 
for three weeks, followed by a one- 
week rest period. Following an 
adequate trial period, this dosage 
may be titrated upward or down- 
ward depending upon severity of 
symptoms and individual patient 
response. In prophylactic use for 
the prevention of osteoporosis* 
PREMARIN, in conjunction with 
other recognized measures, may be 
effective in a dose of 0.625 mg per 


day, administered cyclically. In ad- 
vanced osteoporosis, PREMARIN, 


1.25 mg per day, is usually the 


recommended dosage to retard pro- 


gression and reduce the incidence 
of further fractures. 


The Proper Precautions... 
should include cyclic administra- 
tion—three weeks on, one week off, 
to avoid prolonged stimulation of 
the endometrium and breasts; at 
least annual checkups, including 
breast and pelvic examinations; 
and the thorough and prompt in- 
vestigation of any unexplained 
vaginal bleeding and/or breast 
changes. In addition, the need for 
therapy should be reassessed on a 
semi-annual basis to determine if 
estrogen replacement therapy is 
still required for symptomatic relief. 
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These precautions are representa- 
tive of the prudent approach to 
estrogen replacement therapy. 
PREMARIN continues to be 
highly efficacious in relieving and 
preventing the physical and physio- 
logical consequences of estrogen 
deficiency. When indicated, and 
utilizing the appropriate precau- 
tions, patients can experience the 
therapeutic benefits of estrogen 
replacement therapy today. 


Three studies have reported an 
increased risk of endometrial 
carcinoma in association with the 
postmenopausal administration of 
exogenous estrogens. For further 
information see Boxed Warning in 
prescribing information. 





ESTROGEN REPLACEMENT 


THERAPY 


PREMARIN 


(CONJUGATED ESTROGENS 


TABLETS, U.S.P) 


Estrogens obtained exclusively 


from natural sources 


*Conjugated Estrogens Tablets have been evaluated as 


probably effective for postmenopausal osteoporosis. 
See Prescribing Information. 


See following pages 
for revised prescribing 
information. 


Ayerst. 


AYERST LABORATORIES 
New York, N.Y. 10017 


Complete text of package circular. 


PREMARIN® Brand of 
Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of 
endometrial cancer in posean women exposed to exogenous 
estrogens for prolonged periods.1-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose.3 In view of these findings, when estrogens are used for the treatment of 
menopausal symptoms, the lowest dose that will control symptoms should 
be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration;3 it therefore appears prudent to util- 
ize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all 
cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5.6 This risk has been estimated as not 
greater than 4 per 1000 exposures.” Furthermore, a high percentage of such 
exposed women (from 30 to 90 percent) have been found to have vaginal 
adenosis,8-12 epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are precur- 
sors of malignancy. Although similar data are not available with the use of 
other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 
defects and limb reduction defects.13-16 One case control study!6 esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these 
uses. 

If PREMARIN is used during pregnancy, or if the patient becomes pregnant 
while taking this drug, she should be apprised of the potential risks to the 
fetus, and the advisability of pregnancy continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral ad- 
ministration contains a mixture of estrogens, obtained exclusively from natural 
sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant 
mares’ urine. It contains estrone, equilin, and 17«-dihydroequilin, together with 
smaller amounts of 17«-estradiol, equilenin, and 17«-dihydroequilenin as salts 
of their sulfate esters. 

CLINICAL PHARMACOLOGY: Estrogens are important in the development 
and maintenance of the female reproductive system and secondary sex charac- 
teristics. They promote growth and development of the vagina, uterus, and fallo- 
pian tubes, and enlargement of the breasts. Indirectly, they contribute to the 
shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 
tion of the nipples and genitals. Decline of estrogenic activity at the end of the 
menstrual cycle can bring on menstruation, although the cessation of pro- 
gesterone secretion is the most important factor in the mature ovulatory cycle. 
However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 
gonadotropins. 

The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and are well absorbed from the 
gastrointestinal tract. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 
estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver. Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal. 


26 


INDICATIONS: Based on a review of PREMARIN Tablets by the National 
Academy of Sciences — National Research Council and/or other information, 
FDA has classified the indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous 
symptoms or depression, which might occur during menopause, and they 
should not be used to treat these conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and 
men with metastatic disease. 

8. Prostatic carcinoma —palliative therapy of advanced disease. 

9. Postpartum breast engcrgement — Although estrogens have been widely 
used for the prevention of postpartum breast engorgement, controlled stud- 
ies have demonstrated that the incidence of significant painful engorgement 
in patients not receiving such hormonal therapy is low and usually responsive 
to appropriate analgesic or other supportive therapy. Consequently, the bene- 
fit to be derived from estrogen therapy for this indication must be carefully 
weighed against the potential increased risk of puerperal thromboembolism 
associated with the use of large doses of estrogens.20.22 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PUR- 
POSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO 
THE FETUS (SEE BOXED WARNING). 

"Probably" effective: For estrogen deficiency-induced osteoporosis, and 
only when used in conjunction with other important therapeutic measures 
such as diet, calcium, physiotherapy, and good general health-promoting 
measures. Final classification of this indication requires further investigation. 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with 
any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 

WARNINGS 

1. Induction of malignant neoplasms. Long term continuous administration of 
natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now 
reports that estrogens increase the risk of carcinoma of the endometrium 
in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,!7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility. 18 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in the 
risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens!? similar to the 2-fold increase previously noted in 
users of oral contraceptives.19-24 |n the case of oral contraceptives the increased 
risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. 
There are several serious adverse effects of oral contraceptives, most of which 
have not, up to now, been documented as consequences of postmenopausal 
estrogen therapy. This may reflect the comparatively low doses of estrogen used 
in postmenopausal women. It would be expected that the larger doses of 
estrogen used to treat prostatic or breast cancer or postpartum breast engorge- 
ment are more likely to result in these adverse effects, and, in fact, it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens 
for prostatic cancer and women for postpartum breast engorgement.20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32,33 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34.35 If feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism, or during periods of prolonged im- 
mobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found,17-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular or coronary artery disease and 
only for those in whom estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been shown in a large 
prospective clinical trial in men37 to increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of this 
size are used, any of the thromboembolic and thrombotic adverse effects associ- 
ated with oral contraceptive use should be considered a clear risk. 


b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen prepara- 
tions but should be considered in estrogen users having abdominal pain and ten- 
derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a 
significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical ex- 
amination being performed. 

2. Fluid retention — Because estrogens may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor such as epilepsy, 
migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations of excessive 
estppgenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the estrogenic 
or progestogenic component of the contraceptive, patients with a history of 
depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

B. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-con- 
taining oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nurs- 
ing mothers should be done only when clearly necessary since many drugs are 
excreted in human milk. 

ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 
adverse effects on the fetus, increased incidence of gallbladder disease, and 
adverse effects similar to those of oral contraceptives, including thrombo- 
embolism.) The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: 

1. Genitourinary system: Breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion; cystitis- 
like syndrome. 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal: Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. 

4. Skin: Chloasma or melasma which may persist when drug is discontinued; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp 
hair; hirsutism. 

5. Eyes: Steepening of corneal curvature; intolerance to contact lenses. 

6. CNS: Headache, migraine, dizziness; mental depression; chorea. 

7. Miscellaneous: Increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 
estrogen-containing oral contraceptives by young children indicate that serious 
ill effects do not occur. Overdosage of estrogen may cause nausea, and with- 
drawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

1. Given cyclically for short-term use only: For treatment of moderate to severe 
vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae associated with the 
menopause. 
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The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 

Administration should be cyclic (eg, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six 
month intervals. 

Usual dosage ranges: Vasomotor symptoms — 1.25 mg daily. If the patient has 
not menstruated within the last two months or more, cyclic administration is 
started arbitrarily. If the patient is menstruating, cyclic administration is started 
on day 5 of bleecing. 

Atrophic vaginitis and kraurosis vulvae —0.3 to 1.25 mg or more daily, depend- 
ng upon the tissue response of the individual patient. Administer cyclically. 

. Given cyclically: Female hypogonadism. Female castration. Primary ovarian 
failure. Osteoporosis. 

Usual dosage ranges: Female hypogonadism — 2.5 to 7.5 mg daily, in divided 
doses for 20 days, followed by a rest period of 10 days' duration. If bleeding does 
not occur by the end of this period, the same dosage schedule is repeated. The 
number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day 
estrogen-progestin cyclic regimen with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P), 2.5 to 7.5 mg daily in divided doses, for 20 days. During the last 
five days of estrogen therapy, give an oral progestin. If bleeding occurs before this 
regimen is concluded, therapy is discontinued and may be resumed on the fifth 
day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically. Adjust 
dosage upward or downward according to severity of symptoms and response of 
the patient. For maintenance, adjust dosage to lowest level that will provide 
effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 
3.75 mg every four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg 
three times daily. The effectiveness of therapy can be judged by phosphatase de- 
terminations as well as by symptomatic improvement of the patient. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women. (See INDICATIONS) — Suggested dosage is 10 mg 
three times daily for a period of at least three months. 

Treated patients with an intact uterus should be monitored closely for signs of 

endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— 
Each purple tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each 
yellow tablet contains 1.25 mg in bottles of 100 and 1,000. Also in unit dose 
package of 100. No. 867 —Each red tablet contains 0.625 mg in bottles of 100 
and 1,000. Also in unit dose package of 100. No. 868— Each green tablet con- 
tains 0.3 mg in bottles of 100 and 1,000. 
PHYSICIAN REFERENCES: 1.Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 
1975. 2. Smith, D.C., et al.: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et 
al: N. Engl. J. Med. 294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 
294:1259-1262, 1976. 5. Herbst, A.L., et al.: N. Engl. J. Med. 284:878-881, 1971. 
6. Greenwald, P, et al: N. Engl. J. Med. 285:390-392, 1971. 7. Lanier, A, et al: 
Mayo Clin. Proc. 48:793-799, 1973. 8.Herbst, A, et al; Obstet. Gynecol. 
40:287-298, 1972. 9. Herbst, A, et al: Am. J. Obstet. Gynecol. 118:607-615, 
1974. 10. Herbst, A., et al: N. Engl. J. Med. 292:334-339, 1975. 11.Stafl, A., et al.: 
Obstet. Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al: Obstet. Gynecol. 
44:531-545, 1974. 13.Gal, l., et al: Nature 276:83, 1967. 14. Levy, E.P, et al: 
Lancet 7:611, 1973. 15. Nora, J., et al: Lancet 7:941-942, 1973. 16. Janerich, 
D.T., et al: N. Engl. J: Med. 297:697-700, 1974. 17. Boston Collaborative Drug Sur- 
veillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al: N. Engl. 
J. Med. 295:401-405, 1976. 19. Boston Collaborative Drug Surveillance Program: 
Lancet 7:1399-1404, 1973. 20. Daniel, D.G., et al: Lancet 2:287-289, 1967. 
21. The Veterans Administration Cooperative Urological Research Group: J. Urol. 
98:516-522, 1967. 22. Bailar, J.C.: Lancet 2:560, 1967. 23.Blackard, C., et al.: 
Cancer 26:249-256, 1970. 24. Royal College of General Practitioners: J. R. Coll. 
Gen. Pract. 13:267-279, 1967. 25.Inman, W. H. W, et al: Br Med. J. 2:193-199, 
1968. 26. Vessey, M. P, et al: Br. Med. J. 2:651-657, 1969. 27. Sartwell, PE., et al.: 
Am. J. Epidemiol. 90:365-380, 1969. 28. Collaborative Group for the Study of 
Stroke in Young Women: N. Engl. J. Med. 288:871-878, 1973. 29. Collaborative 
Group for the Study of Stroke in Young Women: J.A.M.A. 231:718-722, 1975. 
30. Mann, J.l„ et al: Br Med. J. 2:245-248, 1975. 31. Mann, J.l., et al: Br. Med. J. 
2:241-245, 1975. 32.Inman, WH.W, et al: Br. Med. J. 2:203-209, 1970. 
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Hys|erectomy Drainage Kit 


Studies have demonstrated that the two major 
factors necessary for the development of a pelvic 
infection . . . a suitable culture medium and its 
contamination with sufficient numbers of virulent 
bacteria . . . are routinely present following both 
abdominal and vaginal hysterectomy.' ^ Closed 
wound hysterectomy drainage using the Hysterec- 
tomy Drainage Kitt has been proven effective in 
removing this fluid culture medium and in main- 
taining collapse of this potential dead space.’ 


The new Hysterectomy Drainage Kit consists 
of a specially designed, precision cut and vented 
T-shaped tube called a stand ipd and a 200 cc 
Hemovac™ suction evacuatot for gentle, constant 
suction. This system provides effective suction 
drainage of the sutured pedicles and raw areas in 
the retroperitoneal space. 


Closed system hysterectomy drainage is equally 
effective regardless of the type of hysterectomy 
procedure. 





1. Nissen, ED, Goldstein Al: A prospective investigation of the eti- 
ology of febrile morbidity following abdominal hysterectomy, 
Am J Obstet Gynecol 113: 111-114, 1972. 


2. Ledger, Gee, Lewis: Guidelines for Antibiotic prophylaxis in 
gynecology Am J Obstet Gynecol 121: 1038-1045, 1975. 


3. Swartz WH: Suction drainage as an alternative to prophylactic 
antibiotics for hysterectomy, Obstet & Gyn 45: 305-310, 1975. 





HEMOVAC 


PAT. NO. 311518 


In a study of 300 hysterectomy patients, the use of 
suction drainage (without prophylaxis) was associ- 
ated with a significant reduction in febrile morbidity 
and pelvic infection. 


ABDOMINAL HYSTERECTOMY 
26/100 = 26% 










11/100 = 11% 


VAGINAL HYSTERECTOMY 
16/50 = 32% 


10 20 30 40 50 
PERCENT FEBRILE MORBIDITY 
m untreated controls — suction drainage p = <.01 
Control = 150 


Literature, clinical reprints and a detailed surgical 
technique are available through your Zimmer 


representative. 


*Patent pending 
TDeveloped by William H. Swartz, M.D. 





The short cross-arm of the Hys-i-tube remains between the 
peritoneal closure and the vaginal closure while the trunk of the 
tube is brought out through the vagina. 


ZIMMER : USA 


Warsaw, Indiana 46580 





ZIMMER + USA: INTERNATIONAL - Warsaw, Indiana 46580 


ZIMMER + CANADA LTD. - Brampton, Ontario / ZIMMER + USA » EUROPA S.A. - Brussels, Belgium 
ZIMMER * USA * POULIN - Paris, France / ZIMMER * USA * AUSTRALIA PTY. LTD. — Sydney, Australia 
ZIMMER * USA * JAPAN K.K. - Tokyo, Japan / ZIMMER: USA * SURGICAL PRODUCTS LTD. - Auckland, N.Z. 


OB/GYN—Excellent practice oppor- 
tunity for a solo practitioner primarily 
interested in gynecology work. Lo- 
cated in attractive Tennessee com- 
munity of 30,000 with referral base 
of 150,000. Forty miles east of Knox- 
ville, bounded by the Great Smokey 
Mountains. Area offers excellent rec- 
reation activities and fine educational 
opportunities. Associated with 135- 
bed JCAH accredited hospital. Finan- 
cial assistance available. For informa- 
tion call collect (615) 586-2302 or write 
with CV: Administrator, Doctors Hos- 
pital, 726 McFarland Street, Morris- 
town, Tennessee 37814. 


GYNECOLOGIC 
ENDOCRINOLOGY—INFERTILITY 
FELLOWSHIP 


Position available for a fellowship in 
Gynecologic Endocrinology and lIn- 
fertility for a person who has com- 
pleted an approved residency program 
in OB-GYN. Stipend open. Apply to 
James R. Givens, M.D., Director, Divi- 


sion of Reproductive Medicine, De- 
partment of OB-GYN, University of 
Tennessee, 800 Madison Avenue, 
Memphis, Tennessee 38163. 


An Equal Opportunity Employer 











PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





[L] NEW SIZE (8% X 11") for 1975 copies 
OLD SIZE (7';" X 10'2") for copies prior to 1975 
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Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 
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WHEN 
BURNING PAIN 
COMPLICATES 

ACUTE 

CYSTITIS* 


TURN IT OFF WITH 


Each tablet contains 0.5 Gm sulfamethoxazole and 100 mg phenazopyridine HCI. 


Quickly relieves painful symptoms such as burning 
and pain associated with urgency and frequency. 


Recommended antibacterial therapy: up to 3 days 
with Azo Gantanol, then 11 days with Gantanol (sulfa- 
methoxazole). 


Before prescribing, please consult complete product information, 
a summary of which follows: 

Indications: In adults, urinary tract infections complicated by 
pain (primarily pyelonephritis, pyelitis and cystitis) due to susceptible 
organisms (usually E. coli, Klebsiella-Aerobacter, Staphylococcus 
aureus, Proteus mirabilis, and, less frequently, Proteus vu/garis) in the 
absence of obstructive uropathy or foreign bodies. 

Note: Carefully coordinate in vitro sulfonamide sensitivity tests with 
bacteriologic and clinical response; add aminobenzoic acid to 
follow-up culture media. The increasing frequency of resistant organ- 
isms limits the usefulness of antibacterials including sulfonamides. 
Measure sulfonamide blood levels as variations may occur; 

20 mg/100 mi should be maximum total level. 

Contraindications: Children below age 12; sulfonamide hyper- 
sensitivity; pregnancy at term and during nursing period; because 
Azo Gantanol contains phenazopyridine hydrochloride it is contrain- 
dicated in glomerulonephritis, severe hepatitis, uremia, and 
pyelonephritis of pregnancy with G.I. disturbances. 

Warnings: Safety during pregnancy not established. Deaths from 
hypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias have been reported and early clinical signs (sore 
throat, fever, pallor, purpura or jaundice) may indicate serious blood 
disorders. Frequent CBC and urinalysis with microscopic examination 
are recommended during sulfonamide therapy. 

Precautions: Use cautiously in patients with impaired renal or 
hepatic function, severe allergy, bronchial asthma; in glucose-6- 
phosphate dehydrogenase-deficient individuals in whom dose-related 
hemolysis may occur. Maintain adequate fluid intake to prevent 
crystalluria and stone formation. 

Adverse Reactions: 8/ood dyscrasias (agranulocytosis, aplastic 
anemia, thrombocytopenia, leukopenia, hemolytic anemia, purpura, 


Effectively controls susceptible pathogens such as 
E. coli, Klebsiella-Aerobacter, Staph. aureus, Proteus 
mirabilis and, less frequently, Proteus vulgaris. 


*nonobstructed; due to susceptible organisms 


hypoprothrombinemia and methemoglobinemia); allergic reactions: 
(erythema multiforme, skin eruptions, Stevens-Johnson syndrome, 
epidermal necrolysis, urticaria, serum sickness, pruritus, exfoliative 
dermatitis, anaphylactoid reactions, periorbital edema, conjunctival 
and scleral injection, photosensitization, arthralgia and allergic 
myocarditis); G./. reactions (nausea, emesis, abdominal pains, hepa- 
titis, diarrhea, anorexia, pancreatitis and stomatitis); CNS reactions 
(headache, peripheral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and insomnia); miscellaneous 
reactions (drug fever, chills, toxic nephrosis with Oliguria and 
anuria, periarteritis nodosa and L. E. phenomenon). Due to certain 
chemical similarities with some goitrogens, diuretics (acetazolamide, 
thiazides) and oral hypoglycemic agents, sulfonamides have caused 
rare instances of goiter production, diuresis and hypoglycemia. 
Cross-sensitivity with these agents may exist. 

Dosage: Azo Gantanol is intended for the acute, painful phase of 
urinary tract infections. Usual adult dosage: 2 Gm (4 tabs) initially, 
then 1 Gm (2 tabs) B.1.D. for up to 3 days. If pain persists, causes othe 
than infection should be sought. After relief of pain has been 
obtained, continued treatment with Gantanol (sulfamethoxazole) 
may be considered. 

NOTE: Patients should be told that the orange-red dye 
(phenazopyridine HCI) will color the urine. l 

Supplied: Tablets, red, film-coated, each containing 0.5 Gm 
sulfamethoxazole and 100 mg phenazopyridine HCl—bottles of 
100 and 500. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Intra-amniotic injection of thyroxine (14) to a human fetus 


Evidence for conversion of T4 to reverse T3 


ELMER S. LIGHTNER, M.D. 
DELBERT A. FISMER, M.D. 
HARLAN GILES, M.D. 

JAMES WOOLFENDEN, M.D. 


Tucson, Arizona, and Torrance, California 


1317 (150 mCi) was inadvertently given to a woman during week 10 to 11 of her 
gestation. When referred, fetal size was estimated at 31 to 32 weeks’ gestation. Because of 
the potential risk of fetal hypothyroidism, an amniocentesis, with an injection of 500 ug 
of thyroxine, was performed weekly from week 33 until delivery. T4, T3, 
thyroid-stimulating hormone (TSH), and rT3 were measured in amniotic fluid samples 
obtained at 33, 36, and 37 weeks. Maternal serum T4 was measured on the day of 
delivery. T4, T3, and TSH concentrations were measured in cord blood and during the 
neonatal period. The concentration of T4 in amniotic fluid (AF) was within the normal 
range at 32 weeks (prior to thyroxine); AF T3 and TSH were not detectable. The 
concentration of AF rT3 at 32 weeks also was normal (160 ng. per deciliter) and 
increased markedly after beginning intra-amniotic T4 injections; AF T4 increased 
modestly, but the AF T3 level remained unmeasurable. The concentration of T4 in cord 
serum, obtained within 24 hours of the last amniotic fluid thyroxine injection, was in the 
hyperthyroid range and the TSH level was low. The cord serum T3 level was at the | 
upper range of normal. The infant's serum T4 and T3 both increased during the first 24 
hours. The male infant developed normally and serum T4 and TSH concentrations were 
normal at 4 months of age. The data indicate: (1) that T4 injected into AF is absorbed 
by the human fetus, (2) that AF YT3 concentration increases markedly after the AF T4 
injection, whereas AF T3 levels do not increase, and (3) that the neonatal TSH surge is 
not entirely suppressed by hyperthyroid levels of cord serum T4. (AM. J. OBSTET. 
GYNECOL. 127: 487, 1977.) 


From the Departments of Pediatrics, Obstetrics and SEVERAL LARGE programs screening newborn infants 
- Gynecology, and Radiology, University of Arizona for congenital hypothyroidism are now in progress." ? 
M OEE I Uno Pie PEROT UI Telialties ona The aim of these studies is to make an early diagnosis 
Medicine, UCLA, Harbor General Hospital. : : f 
, : and provide early therapy with the hope of reducing 
Supported in part by a grant (6-41) from the National he nad eeren f ee 
Foundation-March of Dimes. the incl ENEG aR SETeELY Oo centrai nervous SISter 
damage associated with the disease. Whether this ap- 
i li ar. Irr ibl 
Accepted November 17, 1976. proach will be successful ts not yet clear. Ir eversible 
l central nervous system damage may occur prior to 
Reprint requests: Elmer S. Lightner, M.D., Assistant birth. B fihi «bre (hare has b ! 
Professor, Depart. of Pediatrics, Arizona Medical Center, Irtn. Decause OF t "i possibility, there has been interest. 
Tucson, Arizona 85724, in intrauterine diagnosis and treatment of fetal 


Received for publication August 26, 1976. 
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hypothyroidism. In one previous report, a fetus with a 
high potential for hypothyroidism was treated by direct 
intramuscular injection of T4.? The infant was born 2 
weeks after the last fetal intramuscular thyroxine injec- 
tion, at which time low cord serum thyroxine (T4) and 
high thyrotropin (TSH) concentrations confirmed a 
diagnosis of congenital hypothyroidism. The infant 
was immediately placed on thyroxine replacement 
therapy and at the 3 year follow-up was normal. 
Since the report of the previous case, advances have 
been made in measuring thyroid hormone concentra- 
tions in amniotic fluid (AF) in normal pregnancy.* ? It 
is clear that TSH and tri-iodothyronine (T3) levels are 
low or unmeasurable in normal AF.* 3 T4 is present in 
measurable concentrations, but the levels of total or 
free T4 in AF show no correlation with respective con- 
centrations in maternal or fetal serum.! Thus, AF T4 
seems to be derived from both maternal and fetal 
sources and its measurement may have limited useful- 
ness for intrauterine evaluation of fetal thyroid func- 
tion. The recent observations that AF and cord blood 
3,3',5' tri-iodothyronine (reverse T3 or rT3) concen- 
trations are quite high* ê whereas maternal serum rT3 
levels are relatively low" have suggested that measure- 
ment of this metabolite in AF might more reliably 
reflect fetal thyroid status. The present report de- 
scribes a second attempt at treatment of a fetus at risk 
for hypothyroidism and reports the response of am- 
niotic fluid rT3 to intra-amniotic injections of T4. 


Case report 


A. 20-year-old gravida 1, para 0 Mexican-American 
woman was first seen in the high-risk obstetric clinic at 
Arizona Medical Center on November 5, 1975. Her last 
menstrual period was April 25, 1975. In February, 
1975, a subtotal thyroidectomy had been performed 
for resection of papillary carcinoma of the thyroid; 
cervical lymph node metastases were found at surgery. 
A treatment dose of 150 mCi of "I was administered 
postoperatively. On June 6, 1975, a second treatment 
dose of 150 mCi of ™'I was administered following 
withdrawal of the patient from exogenous thyroid 
hormones. No pregnancy test was conducted and after 
the radioiodine treatment she was placed on thyroxine, 
0.4 mg. per day. This was continued until her initial 
obstetric clinic vist. On November 5, fetal age was esti- 
mated at 30 to 31 weeks by uterine height and at 32 to 
33 weeks by abdominal sonography. Assuming the 
pregnancy was 32 weeks, the radioiodine was given at 
10 to 11 weeks’ gestation, a time at which the fetal 
thyroid is known to be capable of concentrating iodide. 
At 32 weeks' gestation, the mother's thyroid therapy 
was changed to Cytomel, 50 ug twice a day and this was 
continued until delivery of the infant. 

Beginning at approximately 33 weeks' gestation, an 
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amniocentesis was performed weekly until the end of 
the pregnancy at 39 to 40 weeks. With each amniocen- 
tesis, AF was removed for measurement of thyroid 
hormone concentrations and 500 ug of thyroxine were 
injected into the AF space. The last injection of 
thyroxine was on December 31, 1975. , 

A male infant was born on January 1, 1976. Birth 
weight was 3,345 grams, length, 51 cm., and head cir- 
cumference, 33 cm. The physical examination was 
normal and no symptoms or signs of hypo- or hyper- 
thyroidism was present. The neonatal course was un- 
eventful. At age 4 months, both weight and length were 
at the twenty-fifth percentile, head circumference was 
thirtieth percentile, and two teeth had erupted. His 
motor and social development by Denver Developmen- 
tal Testing was normal. Bone age assessments at birth 
and at 4 months of age were normal. Maternal and 
cord blood samples were obtained at delivery and 
serial blood samples were collected from the baby after 
birth. 


Materials and methods 


Serum T4, T3, and TSH were measured by 
radioimmunoassay.*"'? Reverse T3 (rT3) was mea- 
sured by modification of the method of Chopra' 
employing 8-anilino-napthalene sulfonic acid (ANS) 
and whole serum analysis. Measurements of T4, T3, 
and TSH in AF were conducted as described earlier.* ? 
Reverse T3 in AF was measured similarly, using ANS 
to block protein binding; hormone-free AF was used in 
the standard tubes. ij 


Results 


The results are summarized in Table 1. Notable 
findings were the following: 

l. Elevated maternal serum T3 and low serum T4 
concentrations reflected exogenous T3 therapy. 

2. T3 and TSH were not detected in AF either be- 
fore or after AF thyroxine injection. 

3. The amniotic fluid T4 concentration was within 
the normal range at 32 weeks' gestation (0.04 to 1.24 
ug per deciliter). The level was higher after AF T4 
injections had begun. 

4. The concentration of rT3 in AF was within the 
normal range at 32 weeks' gestation (about 40 to 150 
ng. per deciliter). Following the thyroxine injections, 
the AF rT3 concentration was much higher. 

5. The cord serum T4 concentration was increased." 
T3 was near the upper range of normal (15 to 90 ng. 
per deciliter). The cord serum TSH level was rela- 
tively low.” 

6. Within 12 hours after birth, the serum T4 level 
had increased modestly; serum T3 showed a more 
marked increase. . 
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Table I. Hormone assay data from mother and fetus after radioiodine treatment of thyrotoxicosis* 


Gestational age 


Postnatal 


32-33 35-36 ' 36-37 . 39-40 
wR. uk. 2k. wr. 12 hr. 24 hr. 1 mo. 4 mo. 


Maternal serum 


T4 (4.5-11.5 g/dl.) 2.0* 
T3 (60-180 ng/dl.) 600 680 480 
Cord serum 
T4 (6-17 nug/dl.) l 21.8 24.8 24.0 6.9 12.5 
(9-20 (11-22 (7-15 (7-15 
g/dl.) g/dl.) g/dl.) g/dl.) 
T3 (10-90 ng./dl.) 91.0 182.0 200.0 
(100-600)+ (100-600)t 
TSH (1-20-~U./ml)) 2.5 11.4 7.0 9.3 4.9 
(20-120)* (10-100) (0-10) 
Amniotic fluid 
E] 
. 0.3 0.4 0.66 
(0.04-1.24 (0.14-1.0 
Hg dl.)$ ug/l.) 
T3 ND ND ND 
TSH ND ND ND 
rT3 (40-160 ug/dl. ) 160 540 840 





*Day of delivery. 
+Approximate. 

iND, Not detectable. 

8(), Normal measurements. 


7. Serum thyroid hormone concentrations were 
within normal limits at 1 month and at 4 months of age. 


Comment 


The human fetal thyroid gland concentrates iodine 
by 70 to 85 days (10 to 12 weeks) of gestation. 1 
When the mother of the infant was first seen at 31 to 32 
weeks, it was apparent that she had inadvertently re- 
ceived a therapeutic dose of radioiodine at 10 to 11 
weeks of her pregnancy, and that her fetus was at risk 
for hypothyroidism. Thus, AF iodothyronine and TSH 
concentrations were studied and 500 u of thyroxine 
were injected weekly into AF for the last 7 weeks of the 
pregnancy. 

In normal pregnancies, studies of AF thyroid hor- 
mones have revealed that T4 is measurable throughout 
pregnancy but T3 and TSH are unmeasurable.* * Am- 
niotic fluid T4, however, shows no correlation with 
either maternal or fetal serum T4 or free T4 concen- 
trations, suggesting that AF T4 is derived from both 
maternal and fetal sources.  Chopra,' in 1974, re- 
ported development of a highly sensitive RIA system 
for measurement of rT3, a relatively inactive metabo- 
lite of T4, and indicated that the concentration of r T3 
in cord blood is quite high, in contrast to T3 which is 
quite low. He speculated that the peripheral 
metabolism of T4 might be different in the fetus than 


in the adult. Studies in fetal sheep have confirmed this; 
the production rate of T4 is relatively high, T3 turn- 
over is low, and the production rate of rT3 is rela- 
tively increased.? Since thyroidal secretion of rT3 is 
minimal, it is likely that the large concentration of rT3 
in fetal serum is derived from peripheral deiodination 
of T4. In addition, the rT3 concentration in AF is 
quite high throughout pregnancy; levels exceed ma- 
ternal serum levels at all times.? The highest concentra- 
tion occurs early in gestation and concentrations fall 
towards term. Thus, AF rT3 concentrations seem to 
reflect fetal serum rT3 concentrations more than mat- 
ernal levels. T'his led Chopra and CrandalP to propose 
that measurement of rT3 in AF might be useful in the 
intrauterine assessment of fetal thyroid function. 

One previous report of successful treatment of a 
hypothyroid fetus by injection of thyroxine into fetal 
muscle led us to study AF hormones and then to inject 
thyroxine into the AF as a therapeutic measure. This 


' approach has been shown to be feasible in sheep,!? and 


is much simpler than attempting intramuscular 
thyroxine injection into fetal muscle. In addition, the 
dose that can be given intramuscularly to the fetus is 
limited by the volume of the muscle. 

The present data suggest that rT3 in AF may be a 
reliable guide to the state of fetal thyroid function since 
the concentration of rT3 at 32 weeks' gestation, prior 


490 Lightner et al. 


to any thyroxine injection, was within normal limits 
and the baby proved to be euthyroid. In addition, rT3 
concentrations increased markedly in AF after injec- 
tion of thyroxine, whereas AF T4 values rose only 
modestly and T3 not at all (Table I). The measure- 
ments were conducted 1 week after a T4 injection so 
that higher levels of AF T4 or T3 might have occurred 
earlier and not been detected. The results do suggest, 
however, that the human fetus, like the sheep, is capa- 
ble of monodeiodinaung T4 to rT3. The results 
further suggest that measurement of AF rT3 might be 
useful in intrauterine diagnosis of fetal hyper- 
thyroidism. 

The cord serum T4 concentration at birth was with- 
in the hyperthyroid range and serum TSH was sup- 
pressed. This presumably reflects the effect of injection 
of 500 ug of thyroxine into the AF within 24 hours of 
birth. The serum T3 concentration was at the upper 
range of normal. Whether it was increased somewhat 
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by the thyroxine injection (via monodeiodination of 
some of the T4 to T3) is not clear. The low TSH value 
suggests that serum TSH is suppressible by T4 near 
term. The rise in serum TSH and T3 within 12 hours 
of birth implies that the normal neonatal surge of TSH 
occurred, and suggests that the TSH surge is not en- 
tirely suppressible by T4. 

Any form of new therapy, such as the in utero treat- 
ment of potentially hypothyroid fetuses, requires care- 
ful screening and long-term follow-up. In addition, the 
proper dosage schedule of thyroxine must be deter- 
mined. Van Herle, Young, and Fisher? have suggested 
some guidelines for the dosage and schedule of ad- 
ministration. The infant is being carefully followed for ` 
any evidence of delayed thyroid dysfunction or major 
or subtle central nervous system problems that could 
possibly be a result of exposure to large amounts of 
thyroxine (T4) administered into the AF. 
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Thermodilution measurement of human umbilical 


blood flow at delivery 


W. D. McCALLUM, M.D., M.B., B.CH., M.R.C.0.G., F.A.C.O.G. 


Belfast, Northern Ireland 


A local thermal dilution technique was used to estimate blood flow in the human 

umbilical vein during the first minute after delivery of the neonate. Estimates of flow 

were attempted at 101 deliveries and thermal dilution curves obtained at 52. The mean 
estimation of all flows recorded up to 20 seconds after delivery was 171 ml. per minute 
reducing to 58 ml. per minute between 40 and 60 seconds. (AM. J. OBSTET. GYNECOL.  , 


127: 491, 1977.) : 


DIRECT MEASUREMENTS of human umbilical blood 
flow have been reported by few authors. The first es- 
timates'' * were made on a single fetus suggesting that 
the technique may have been too difficult or con- 
sidered unreliable. In 1960, Assali, Rauramo, and 
Peltonen? successfully used a cuff electromagnetic 
flowmeter to measure venous flow during hysterotomy. 
Estimates made at delivery by Stembera and his as- 


sociates,*~’ using a local thermal dilution technique, 


indicated that venous flow remained steady during the 


first 14% minutes after birth. If this finding could be 
confirmed, comparable measurements could be made 
on normal neonates and those with growth retardation 
or growth acceleration. This paper describes the results 
obtained in using a local thermal dilution technique to 
estimate umbilical venous flow in 101 neonates at de- 
livery. 


Methods 


Principle. The method used was local thermal 
dilution.» ° Normal saline at ambient temperature 
acting as a thermal indicator was injected into the 
umbilical vein against the blood stream at a velocity 
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high enough to produce thermal mixing. The resulting 
blood temperature change, monitored by a needle 
thermistor inserted into the vein downstream of the 
injection site (Fig. 1), was used to inscribe a thermal 
dilution curve. From measurement of the area under 
the curve, the temperature of the injectate, and the 
initial blood temperature, the volume flow rate was cal- 


culated. 
Heat injected Heat detected 
V x Dix S, x (Tg — T) =a Q x tx dT, x Dg X (1) 
Sg X 1/60 

V = volume of injectate Q = blood flow 

(ml.) (ml./min.) 
D, = density of saline t = duration of 

(1.01) temperature 


changes (s) 
dT, = average 
temperature 
change (° C. s) 
Dg = density of 
blood (1.064) 
Ss = specific heat 
of blood (0.86) 


S, = specific heat of 
saline (0.96) 


T) = temperature of 
injectate (0° C.) 

Tp = temperature of 
blood (° C.) 


Although the specific heat and density of blood vary 
with the hematocrit, since a, 20 per cent change pro- 
duces only a 2 per cent change in calculated flow, the 
values were assumed to be constant. Equation (1) can 
be written as: 


= ee (2) 


where K is a constant replacing Di, S, Dg, Ss, V, and 
1/60. 

Flow can therefore be estimated by making three 
measurements: the injectate temperature, the blood 
temperature, and the area of the thermal dilution 
curve. 

Apparatus. Blood and injectate temperatures were 
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Fig. I. Diagrammatic layout of apparatus. 4, injectate E dE thermistor and injectate needle; 


B, blood temperature thermistor needle. 


measured with thermistor probes incorporated into 
two thermistor bridge networks of a modified Devices* 
3750 cardiac output computer (hereafter called a De- 
vice Flowmeter). The thermistor probes were obtained 
from “Light Laboratories"; the blood temperature 
thermistor was partially exposed in the 4 mm. bevelof 
a 2] gauge hypodermic needle. This ensured that 66 
per cent of a 1° C. temperature change was registered 
within 0.1 second. Aliquots (0.5 c.c.) of normal 
saline at room temperature were injected into the um- 
bilical vein in 0.5 second by a Hamilton precision au- 
tomatic refill dispenser, through a 0.3 mm. orifice in a 
hypodermic needle constructed to allow saline to be 
injected against the blood stream. A synchronizing cir- 
cuit? allowed simultaneous operation of the Hamilton 
dispenser and the Devices flowmeter. The thermistor 
bead and the injectate needle crifice were positioned 
0.35 mm. from the tips of the needles (the umbilical 
vein is 7 to 8 mm. in diameter!!) and, as it was usually 
possible to “feel” the tip against the wall opposite the 
puncture site, this ensured that the injectate was deliv- 
ered to and the temperature recorded from the ap- 
proximate centre of the vessel. For estimating flow, a 
needle thermistor and an injectate needle were in- 
serted into the umbilical vein and the start switch 
momentarily activated. A solenoid opened a valve on 
the Hamilton dispenser, resulting in an injection of 0.5 
c.c. of normal saline into the vein. Simultaneously in- 
tegration of the blood temperature changes was 


*Devices, Ltd., Hyde Way, Welwvn Garden City, London, 
England. 


tLight Laboratories, Brighton, Sussex, England. 
iHamilton Company, Reno, Nevada. 


started. The blood flow was computed from the equa- 

tion, 
i ; : 

_ AK (Tp —T) _ 


dTest (9) 


factors A and B being derived from the regression line 
of timed collection flow compared with flow estimated 
by thermal dilution using an in vitro constant pressure 
How system. 

. Verification of method. The model flow system is 
illustrated in Fig. 2. À 42 per cent glycerine blood sub- 
stitute at 37° C. flowed from a reservoir under hydro- 
static pressure along latex tubing. The rate of flow was 
regulated by a variable rotameter and measured by 
timed collection into a graduated cylinder. Thermal 
dilution measurements were carried out in a silicone 
rubber tube of internal diameter 5, 6, or 7 mm. The 
pressure in this tube was monitored by a Statham pres- 
sure transducer (not illustrated) and adjusted to 30 
mm. Hg (approximate pressure in the umbilical vein at 
delivery) by raising or lowering the outflow end of the 
tube. 

Timed.collection flow was compared with estimates 
made from thermal dilution curves obtained in the 
three tubes. The correlation of regression estimated in 
individual tubes and for the three tubes together was 
0.99. 

Thermal dilution curves at fixed flows were com- 
pared when the distance between the injectate and 
thermistor probes was set at 15, 25, or 50 mm. The 
areas of the curves obtained with the three needle set- 
tings in tubes of 5, 6, and 7 mm. were not significantly 
different (P > 0.05). 

, Calibration using blood and umbilical vein. The 
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QE 
CONSTANT 
PRESSURE 
HEAD PORTEX 
TUBNG 
RAISE OR 
OVERFLOW LOWER TO ^ FLOW 
SET T MEASURED 
ROTAME TER PRESSURE BY TIMED 
j COLLECTION 
6G 
o A GLYCERINE 
OR BLOOD 
INJECTATE & THERMISTOR VATER BAIN 
NEEDLES IN’ SILICONE 
RUBBER 
: Fig. 2. Model How system. 


silicone rubber in Fig. 2 was replaced by segments of 
umbilical vein and the glycerine replaced by citrated 
blood with a hemoglobin content of 17 Gm. per 100 
milliliters and a hematocrit of 50 per cent. This closely 
resembled the hemoglobin content and hematocrit 
found in 50 umbilical vein samples—16.8 Gm. per 100 
milliliters and 52 per cent, respectively. Timed collec- 
tion flow was compared with estimates made from 
thermal dilution curves (Fig. 3). Each point is the mean 
of five estimates of flow. The equation for the regres- 
sion line is: timed collection flow = A x thermal 
dilution flow — B. A= 1.03; B= 50; correlation 
coefficient = 0.99. 

Preparation of apparatus for use at delivery. Dis- 
posable manometer connecting tubing was used to de- 
liver normal saline from a sterile bottle via the Hamil- 
ton dispenser to the injectate needle. A disposable 1 ml. 
graduated syringe was mounted on the dispenser and 
set to deliver 0.5 ml. The injectate needle was sterilized 
by autoclaving. The thermal probes and Hamilton 
switching valve were sterilized by soaking for 5 hours in 
Cidex (glutaraldehyde 2 per cent) and rinsed in sterile 
water before use. 

Procedure for flow measurement at delivery. The 
deliveries took place in the dorsal position at room 
temperature between 22 and 26° C. The neonate was 
placed on the table between the mother’s legs and the 
airways Cleared and respiration established. (Ergome- 
trine was not given until after estimates of umbilical 
flow were made.) Immediately thereafter the needle 
thermistor and injectate needle were dipped into hepa- 
rin and then inserted into the umbilical vein approxi- 
mately 15 mm. apart. If a steady venous temperature 
was recorded, saline was injected (at ambient tempera- 
ture between 22 and 26° C.), thermal dilution curves 
recorded and flow calculated. Each estimate was com- 


ml/min 





lOO 200 300 400 500 
THERMAL DILUTION FLOW ml/min 


Fig. 3. Regression line and comparison of timed collection 
flow with thermal dilution estimates using blood in segments 
of umbilical vein. 


pleted within 2 to 3 seconds and several were attempt- 
ed in each cord. 

Selection of deliveries. All deliveries followed 
pregnancies which were considered normal, i.e., not 
complicated by rhesus haemolytic disease, diabetes, 
intrauterine growth retardation, pre-eclampsia, hy- 
pertension, or heart disease. All the neonates weighed 
between: 2,680 and 4,585 grams and were delivered 
between term minus 16 and term plus 14 days. 


Results 


Estimates of How were attempted in 101 neonates 
and therma] dilution curves obtained in 52. In the 
other 49, either difficulty was encountered in position- 
ing the two needles—one needle may have been 
pushed straight through the vein or the baby may have 
moved its limbs against its own cord or the operator's 
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Fig. 4. Example of thermal dilution record obtained after 
normal delivery. 


Table I. Method of delivery 


Attempts at measurement 101 
Flow estimations 49 ] 2 52 
Oxytocin ' 14 l l 16 


hands and dislodged one of the needles—or the at- 
tempt may have produced visible vasospasm. 

Among the 52 successful cases, 49 were made at 
normal delivery, one at forceps delivery, and two at 
cesarean section. Thirty-five of the mothers were deliv- 
ered .vaginally, had spontaneous labor, and received 
only analgesic drugs, either meperidine or opium al- 
kaloids. In the other 15, labor was induced either for 
social reasons or because the pregnancy had pro- 
gressed more than 9 days past the expected delivery 
date. These patients were given intravenous oxytocin, 
following artificial rupture of the membranes, to in- 
duce or increase the strength of uterine contractions, 


and either meperidine or opium alkaloids for pain re-. 


lief. One neonate was delivered by forceps, the indica- 
tion being failure to progress in the.second stage of la- 
bor. Of the two cesarean sections, one was carried out 
because of slow progress in labor with a breech presen- 
tation and the other was a repeat elective procedure. 

The number of estimates made at each type of deliv- 
ery and the numbers receiving oxytocin during labor 
are summarized in Table I. 

Fig. 4 shows examples of records obtained at deliv- 
ery. In the top trace the decrease in blood temperature 
following an injection of saline produced a thermal di- 
lution curve. The initial blood temperature was taken 
as the baseline for the incremental temperature shown 
in the second trace and enabled the area of the thermal 


dilution curve to be integrated. The third trace illus- 
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Fig. 5. Thermal dilution estimates of umbilical blood flow 
after delivery. Each point is the mean of flows recorded at that 
time plus the preceding 4 or 9 seconds. The vertical lines, 
represent one S.E. 


trates the rise in the integral value during the time 
course of the curve. From the initial blood tempera- 
ture, the temperature of the injectate, and the area of : 
the curve, the flow rate in milliliters per minute was 
computed by the Devices flowmeter and is shown in the 
figure as a stepped rise on the bottom trace. Both the : 
integral and the calculated flow values continued to be 
recorded until the instrument was reset prior to the 
next saline injection. 

The change in flow over the T 1% minutes re- 
corded from 52 deliveries is illustrated in Fig. 5. Each . 
point is the mean of values recorded at the time shown 
plus the preceding 4 or 9 seconds. The highest mean 
flow of 195 ml. per minute at 15 seconds reduced to 
49 ml. per minute by 60 seconds after delivery 
(P « 0.0025). | | 

Fig. 6 shows mean flows +S.E. recorded after normal : 
delivery from 14 neonates whose mothers were given 
oxytocin and 35 whose mothers were not. Each point is 
the mean of values recorded at the time shown plus the 
preceding 4 or 9 seconds. Although there were.sig- 
nificant differences in flows at some of the time inter- . 
vals between the two groups, they occurred in opposite 
directions and there was no over-all trend. 
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Comment 


Problems in using local thermal dilution to measure 
umbilical venous flow are difficulties with the theory, 
calibration of the method, and the effect the measure- 
ment may have on the flow being estimated. 

In the original use of thermal dilution to measure 
cardiac output,® the heart ensured good mixing be- 
tween the injected fluid and the blood. In applying the 
technique to the measurement of blood flow in single 
vessels, it is more difficult to ensure efficient mixing of 
injectate with blood. For accurate measurement it is 
necessary to be able to obtain uniform mixing over a 
range of flows in vessels of varying diameter. Mixing 
depends on the kinetic energy that can be added to a 
flow system, but should not be great enough to mate- 
ally alter How. The correlation of 0.99 between timed 
collection flow and thermal dilution estimates using 
different diameter tubes confirms the work of Fronék 
and Ganz? who found that good mixing was obtained 
with an injection orifice of 0.3 mm. and an injection 
rate of 1 ml. per second. 

The finding of no difference in estimated flow when 
the distance between the injectate and thermistor nee- 
dles ranged from 15 to 50 mm. also confirms the impli- 
cation by Stembera and associates? that varying this dis- 
tance between 30 and 50 mm. did not alter the thermal 
dilution flow estimate. 

Any injection into a venous flow system regardless of 
the amount of kinetic energy added increases the flow 
in the.region of the thermistor during an injection.?: ?? 
It is therefore necessary to calibrate the thermal dilu- 
tion estimate of flow either in vitro or in vivo against 
another method. As there is at present no other suita- 
ble method for measuring human umbilical flow at 
delivery, the thermal dilution technique used was cali- 
brated using a model flow system. A difficulty with mod- 
els pointed out by HosieP is that one has no assurance 


that the upstream and downstream resistance to the 


injected bolus is the same as the in vivo vascular bed. 

The technique may effect the caliber of the vessels 
and, therefore, flow. It is known that inserting needles 
or catheters into veins often stimulates vasoconstric- 
tion. In spite of this and the reputation of the umbilical 
vessels for constricting," venepuncture per se did not 
often appear to cause vasoconstriction, but on occa- 
sions the vein constricted locally following an injection 
of saline. This may have been a factor in failing to 
obtain thermal dilution curves in some veins and in- 
deed it could also have been a contributing factor to the 
fall in recorded flow over the first minute after deliv- 
ery. 

The reduction in flow disagrees with the steady flow 
reported by Stembera, Hodr, and Janda,? using essen- 
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Fig. 6. Comparison of the effect of oxytocin given during 
labor (e) with spontaneous labor (0) on thermal dilution esti- 
mates of umbilical blood flow after delivery. Each point is the 
mean of flows recorded at that time plus the preceding 4 or 9 
seconds. The vertical lines represent one S.E. 


tially the same technique. They used 2 ml. aliquots of 
injectate; this larger volume would be expected to have 
a greater local effect on the vessel in respect of an 
increase in transmural pressure inducing vasoconstric- 
tion,” than the 0.5 ml. used in this project. Their injec- 
tate temperature was about 20° C., suggesting a similar 
room temperature. Neither the volume nor the temp- 
erature of the injectate, therefore, can account for the 
difference between the results presented here. and 
those of Stembera, Hodr, and Janda. The conduct of 
labor in the two series differed. None of the patients of 
Stembera, Hodr, and Janda® received oxytocin, 
whereas 30 per cent in this.series had labor artificially 
induced by amniotomy and intravenous oxytocin. The 
flow recorded during the first minute after delivery, 
however, reduced both in the group having spontane- 
ous labor and in the group given oxytocin. None of the 
patients of Stembera, Hodr, and Janda® received 
meperidine or opium alkaloids, so there is no way of 
assessing the effect, if any, this may have had on umbil- 
ical flow. 
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Flows of Besween 170 and 343 ml. per minute were 
recorded by Stembera, Hodr, and Janda? during the 
first minute after delivery compared with values of 10 
to 370 ml. per minute recorded within the first 20 sec- 
onds in the present series. The highest values of flow 
obtained in both series approach the theoretical 
minimum estimated by assuming a fetal oxygen con- 
sumption of approximately 4.5 ml. per kilogram per 
minute (Adamsons, Gandy, and James,'* 
value of 4.6 ml. + 0.68 S.E. oxygen per kilogram per 
minute in 50 term infants.) A 3.5 kilogram neonate 
would therefore require 15.75 ml. oxygen per minute 
and assuming an oxygen carriage of 20 ml. per 100 
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Embryotoxicity of bilirubin 


ROGER A. YEARY, D.V.M. 
Columbus, Ohio 


Intraperitoneal injection of bilirubin in a dosage of 25 mg. per kilogram during the days 
nine to 15 of gestation in bile duct-ligated heterozygous Gunn rats was embryotoxic. Bile 
duct ligation per se had no gross observable effects on fetal development. Infertility is 
found in homozygous female Gunn rats that have unconjugated plasma bilirubin 
concentrations comparable to those achieved in this study (76.0 mg. per deciliter). 


(Am. J. OBSTET. GYNECOL. 127: 497, 1977.) 


Hy PERBILIRUBINEMIA isa sign of disease but only in 
the neonate is bilirubin generally recognized as an 
etiologic agent of disease where neonatal hyper- 
bilirubinemia may result in kernicterus. In this 
laboratory we have pech investigating the toxic effects 
of drugs during the perinatal period with emphasis on 
hepatic glucuronyltransferase deficiency and hyper- 
bilirubinemia. For these studies we have used the Gunn 
rat, which is genetically deficient in hepatic glucuronyl- 
transferase as an animal model. In-order to produce 
significant numbers of homozygous recessive hyper- 
bilirubinemic rats, it is necessary to mate homozygous 
males (jj) with heterozygous (Jj nonicteric) females as 
there is decreased fertility from hyperbilirubinemic (j}) 
females.’ 

It is logical to hypothesize that the decreased repro- 
ductive capacity of the hyperbilirubinemic female 
Gunn rat results from an effect of bilirubin. An exper- 
iment was designed to test the hypothesis that bilirubin 
is embryotoxic using the nonicteric heterozygous (Jj) 
Gunn rat as an animal model. 


Materials and methods 


Virgin heterozygous female Gunn rats weighing 180 
to 250 grams were paired with hyperbilirubinemic 
homozygous males. Vaginal smears were made daily to 
detect the date of insemination which was considered 
to be day 0 of gestation. The mated female rats were 
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Table I. Necropsy observations of pregnant rats 


Implantation 
sites 


10.50 + 3.34* 10.13 + 2.95 









Normal 


Treatment group fetuses 





I. Intact controls 


H. Bilirubin, > 9.36 + 1.55 0.64 + 1.50 
25 mg./Kg. T 

II. Vehicle controls 16 10:69 + 2.12 10.00 + 2.03 

IV. Untreated controls 8 10.88+1.81 10.13 + 1.13 


*Mean + S.D. 


placed one per cage in polyethylene cages with ground 
corn cobs as bedding. Purina Rat Chow (Ralston Purina 
Co., St. Louis, Missouri) and water were freely offered. 
The rats were assigned to four groups. One group (I) 
of controls was not treated. Three groups of rats had 
bile duct ligauons performed under ether anesthesia 
on day nine of gestation. One group (II) received a 
daily intraperitoneal injection of bilirubin at a dosage 
of 25 mg. per kilogram of: body weight on days nine 
through 15 of gestation. The bilirubin was dissolved in 
0.1N NaOH and buffered to pH 7.5 with 0.2 M phos- 
phate buffer. Another group. (III) of bile duct-ligated 
rats received only the phosphate-buffered NaOH vehi- 
cle and a third (IV) group of bile duct-ligated rats did 
not receive any treatment. Plasma samples were taken 
prior to injection of bilirubin or vehicle from the in- 
fraorbital sinus using light ether anesthesia on days 12, 
15, and 20 from all rats in Groups Il and HI. Plasma 
samples were taken from rats in Groups I and IV on 
days 12 and 20. Conjugated and unconjugated biliru- 
bin were determined by the Jendrassik method 
(American Monitor Corp., Indianapolis, Indiana). A 
separate group of bile duct-ligated heterozygous 
female Gunn rats was employed to measure plasma 
bilirubin concentrations at 1, 3, 5, and 8 hours follow- 
ing an intraperitoneal bilirubin injection of 25 mg. per 
kilogram. Al] mated rats (Groups I to IV) were necrop- 
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Table II. Plasma bilirubin concentrations 


Day 12 Day 15 
No. | Conjugated | Unconjugated | Conjugated | U nconjugated Conjugated | Unconjugated 


Treatment group 


I. Intact controls 8 0.2 + 0.08* 
II. Bilirubin, 25 mg /Kg. 14 6.55x1.15 538 
III. Vehicle controls 16 
IV, Untreated controls 8 3.43 + 0.72 2.3 


*T otal bilirubin for intact controls; mean + S.D. 


5+1.14 
3.64 + 1.25 2.8] + 1.35 
4+ 0.65 
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Plasma bilirubin (mg. idl) 
Day 20 


SE — 0.21 + 0.08* a 
6.91 + 1.43 6.09 € 1.63 3.96 + 1.79 2.66 + 1.64 
3.29 1.22. 3051238. 342 +1.36 2.69 + 0.8] 

— — 3.35 + 0.42 2.49 + 0.65 


Table III. Plasma bilirubin concentrations following intraperitoneal bilirubin injection in bile duct-ligated 


heterozygous female Gunn rats 


l hr. 3 hr. 


Uncon- Uncon- Uncon- 
group Conjugated jugated Conjugated jugated Conjugated | jugated Conjugated jugated 


5.21+0.47 4.63 +0.64 5894042 5.33 +0.53 496+1.08 4.84+0.29 6.06 +0.47 3.97 + 0.64 


Treatment 


Bilirubin 
25 mg./Kg. 


Controls 7 3.32 + 0.64 


sied on day 20 of gestation. The uteri were examined 
and the number of implantation sites, resorption sites, 
and the gross appearance of fetuses were recorded. 


Results and comments 


As seen in Table I, bilirubin injection was em-. 


bryotoxic. Only three of 14 treated rats had live 


fetuses. In nine of the treated rats there were multiple : 


dead embryos and sites of reabsorption. The number 
of implantations was similar for all groups. 

The plasma bilirubin concentrations of bilirubin in- 
jected rats were significantly increased (P « 0.01) when 
compared with the controls on gestation days 12 and 
15 of the treatment period but were similar to the bile 
duct-ligated controls on day 20 of gestation (Table 11). 
The plasma concentration of unconjugated bilirubin, 
approximately 6.0 mg. per deciliter, of bilirubin- 
treated rats was similar to that reported by Johnson 


and associates? for adult homozygous Gunn rats and ` 


are similar to those of our own colony. Thus, the 
bilirubin load given to the heterozygous females 


REFERENCES 


1. Yeary, R. A., and Grothaus, R. H.: The Gunn rat as an 
animal model in comparative medicine, Lab. Anim. Sci. 21: 
362, 1971. 

2. Swarm, R. L.: Congenital ypb ribena in the rat: 
An animal model for the study of hyperbilirubinemia, 
Animal Models for Biomedical Research. IV. National 


Plasma bilirubin (mg. idl) 


5 hr. 8 hr. 


Uncon- 


$.09 + 0.46 3.60 0.48 3.10 +0.74 3.54+0.76 3.29+0.93 3.82+0.87 2.74 + 0.19 


mimicked the plasma concentrations that occur in the 
enzyme-deficient rat. Bile duct-ligated heterozygous 
Gunn rats had steady-state plasma bilirubin concentra- 
tions of 3.0 to 3.5 mg. per deciliter for either conju- 
gated or unconjugated bilirubin as seen in Tables II 
and III. 

In the absence of an exogenous bilirubin load it ap- 
pears that embryotoxic quantities of bilirubin did not 
reach the fetuses, nor was bile duct ligation per se em- 
bryotoxic. In preliminary studies where the bilirubin 
dosage was only 2.5 mg. per kilogram we did not find 
evidence of embryotoxicity. Thus, a dose-response re- 
lationship is evident. One cannot conclude from these 
studies that embryotoxicity is the sole basis for the ap- 
parent decreased fertility in hyperbilirubinemic Gunn 
rats. However, it is clear that bilirubin was embryotoxic 
when given during the critical period of organogenesis 
in doses that produced moderate hyperbilirubinemia. 
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Glucose and oxygen metabolism in normally oxygenated 
and spontaneously hypoxemic fetal lambs 


VALERIE CHARLTON CHAR, M.D. 
ROBERT K. CREASY, M.D. 


San Francisco, California 


Whole blood glucose and oxygen concentration were measured in chronically catheterized 
fetal lembs, some of whom had implanted common umbilical artery flow transducers. Ten 
of the fetuses were well oxygenated (femoral arterial Pao, = 18 torr) and 13 fetuses had 
evidence of chronic hypoxemia (femoral arterial Paos < 18 torr). The mean glucose 
uptake (54.0 + 7.6 S.E.M. mM. per kilogram per day), umbilical blood flow (230 + 13 
S.E.M, ml. per kilogram per minute), and glucoseloxygen ratio (0.503) were the same in 
both fetal groups. The oxygenated fetuses had higher glucose levels at any given maternal 
glucose concentration than the hypoxemic animals (p < 0.001) and showed a correlation 
between glucose again across the placental circulation and the transplacental driving : 
force for glucose (p « 0.002). The hypoxemic fetuses, who had a higher per kilogram 
oxygen consumption than the oxygenated fetuses (p < 0.05), showed no correlation 
between the amount of glucose taken up and the transplacental glucose concentration 


gradient. (AM. J. OBSTET. GYNECOL. 127: 499, 1977.) 


THE LAMB is widely used as an animal model for 
studies of fetal metabolism. In this species, glucose has 
been shown to be a major fetal nutrient. Past investiga- 
tions with acute and chronic sheep preparations have 
disagreed, however, on the quantity of glucose taken 
up by the fetus, the relationship between glucose up- 
take and maternal glucose levels, and the fraction of 
fetal oxygen consumption explained by glucose 
metabolism." * ê 

Since the fetus is often hypoxemic during acute 
studies, we wondered if variation in oxygenation might 
account for the reported discrepancies in the previous 
experiments. Using a chronic pregnant sheep prepara- 
tion, with indwelling fetal and maternal catheters, we 
evaluated glucose metabolism in well-oxygenated and 
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spontaneously hypoxemic fetal lambs, and found im- 
portant differences between the two groups. In con- 
trast to the oxygenated fetuses, the hypoxemic fetuses 
showed no increase in glucose uptake with either in- 
creasing maternal glucose levels, or with increasing 
transplacental glucose gradients. 


Materials and methods 

Animal preparation. We surgicall prepared 22 
pregnant sheep of known gestational age, including 18 
singleton and four twin pregnancies. Both twins of one 
ewe were used, making a total of 23 fetuses studied. 
After a 24 hour fast, surgery was performed on the 
animals under low-spinal anesthesia with 1] per cent 
tetracaine hydrochloride. Polyvinyl catheters (Fr. No. 
8) were first placed in the maternal femoral artery and 
vein. The uterus was then exposed through an abdom- 
inal incision and polyvinyl catheters (0.030 inch inner 
diameter and 0.048 inch outer diameter) placed in the 
fetal femoral artery and vein and the common umbili- 
cal vein.? An open-ended polyvinyl catheter (Fr. No. 8) 
was placed in the amniotic cavity. In 10 fetuses (eight 
singletons, two separate twins) electromagnetic flow 
transducers were placed around the fetal common 
umbilical artery using a retroperitoneal approach.’ 
After closure of the uterus, catheters and electrical 
leads were brought out through a stab wound in the 
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Fig. 1. Relationship between maternal arterial glucose con- 
centration and fetal umbilical venous glucose concentration. 
Data points from fetuses with Pao, = 18 are denoted, e, and 
from fetuses with Pao; < 18, A. (The plot of the regression 
of fetal arterial glucose concentration on maternal arterial 
glucose concentration, not shown, was similar with Y = 
0.382X — 0.143, r = 0.425, p « 0.005. The regression for 
oxygenated fetuses alone was of higher elevation than the 
regréssion for hypoxernic fetuses, p « 0.001.) 


maternal flank and protected by a Teflon patch.? Pro- 
caine penicillin G, 1 million units, and dihydrostrep- 
tomycin, 1.25 Gm., were given intramuscularly to the 
mother, and kanamycin, 200 mg., instilled into the 
amniotic cavity daily, for 5 days after surgery. The 
catheters were flushed with saline.and filled with hepa- 
rin, d 000 k per milliliter, each day. 

Experimental design. The ewes were brought into 
the laboratory each day following surgery. All animals 
were in apparent good health, feeding freely on alfalfa 
pellets and water, and breathing room air throughout 
all experiments and study periods. Studies were done 
in the midmorning on fetuses of 109 to 144 (mean of 
121) days’ gestation and 1 to 21 (mean of 7) days at- 
ter surgery. Only one study was done per fetus each 
day. Prior to each study, fetal arterial blood gases were 
measured. All fetuses had a pH > 7.30 and a Paco; < 
54. Ten fetuses were consistently well oxygenated 
whenever studied (Pao: = 18) and 13 fetuses were 
consistently hypoxemic (Pao; < 18). 

Forty-five studies of glucose concentration were car- 
ried out by simultaneously withdrawing 1.0 c.c. aliquots 
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of blood from all catheterized vessels into heparinized 
syringes. Deproteinization of the blood and assays for 
the sugar were begun immediately. During 23 studies, 
an additional 1.0 c.c. of blood was withdrawn from 
fetal vessels and ahalyzed for oxygen content. Thirteen 
studies were done on fetuses with common umbilical 
artery ow transducers; these were all carried out with 
umbilical blood flow in a steady state. 

Analytical methods. Whole blood glucose was as- 
sayed in duplicate by an enzymatic method? with highly 
purified reagents (Boehringer Mannheim Corpora- 
tion, Indianapolis, Indiana). The mean percentage er- 
rors between duplicate fetal and maternal samples 
were 5.8 and 3.1 per cent, respectively. In 36 studies, 
glucose was also assayed in duplicate with the col- 
orimetric glucose oxidase method (Worthington, 
Biochemical Corporation, Freehold, New Jersey) for 
comparison against the enzymatic measurements. The 
correlation coefficient between fetal glucose concentra- 
tions determined by these two methods was 0.948. 

Oxygen content was measured on the Lex-Q,-Con 
(Lexington Instrument Corporation, Waltham, Mas- 
sachusetts). The accuracy of this method has been 
documented” and was substantiated in our laboratory 
by periodic checks with Van Slyke O; contents. Since 6 
moles of oxygen are consumed in oxidizing each mole 
of glucose, the glucose/oxygen ratio was defined and 
calculated as: | 


6X Aglucose 
Aoxygen 


where A glucose and A oxygen represent the fetal um- 
bilical venous-femoral arterial concentration differ- 
ences of gluc ose and oxygen respectively, i in mmole per 
liter.” 

Fetal umbilical arterial blood flow was measured in 
ml. per minute, with electromagnetic flow transducers 
(Clark Associates, Novato, California) and flow meters 
(Statham Instruments, Oxnard, California). Umbilical 
blood flow determined by this method varies by 5 per; 
cent from flow measurements made with micro- 
spheres.? In order to calculate umbilical flow per kilo- 
gram of body weight, in preparations terminated more 
than 3 days after a study, the final fetal weight was 
extrapolated back along an intrauterine growth chart? 
and the weight on the day of study derived. Knowing 
that umbilical blood flow per kilogram of fetal weight is 
relatively stable during the last third of gestation,® we 
verified our calculated value for umbilical flow in ani- 
mals delivered more than 5 days after study, by making 
additional flow measurements closer to delivery. The 
umbilical flow per kilogram of weight obtained using 
these later measurements and birth weight, agreed 
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Fig. 2A. Relationship between the glucose concentration gra-- 


dient across the placenta (maternal arterial-fetal femoral 
arterial) and fetal glucose gain (fetal umbilical venous- 
femoral arterial) in well-oxygenated fetuses. (The plot of the 
regression of fetal glucose gain on maternal arterial glucose 
concentration in oxygenated fetuses, not shown, was similar 
with Y = 0.113X — 0.127, r = 0.448, p < 0.05.) 


closely with the calculated Hows per kilogram for our 
studies. 

Statistical analyses of our data were performed using 
the paired and unpaired t tests and the correlation 
coefficient, where appropriate. 

Vital statistics on animal groups. The 10 well- 
oxygenated fetuses were singletons while the 13 
hypoxemic fetuses included all twins studied and eight 
singletons. There was a highly significant difference in 
mean Pads between the two groups at the time of 
study; 20.7 + 0.4 S.E.M. torr (range 18 to 24) for the 
well-oxygenated animals and 14.7 + 0.4 S.E.M. torr 
(range 9 to 17) for the hypoxemic animals, p < 0.001. 
The well-oxygenated fetuses also had a lower mean 
arterial Pacos; 45.3 + 0.8 S.E.M. torr, vs. 48.4 + 0.6 
S.E.M. torr, p < 0.003. There was no difference with 
respect to mean arterial pH (7.36) or hematocrit (33). 
The oxygenated group was of greater weight at termi- 
nation of the preparation, mean of 2,431 + 201 S.E.M. 
Gm. vs. 1,833 + 154 S.E.M. Gm, p «0.05 even 
though the gestational ages at termination (129 vs. 125 
days) were not significantly different. The fetal groups 
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Fig. 2B. Plot of the glucose concentration gradient across the 
placenta (maternal arterial-fetal femoral arterial) versus fetal 
glucose gain (fetal umbilical venous-femoral arterial) in 
hypoxemic fetuses. There was similarly no correlation be- 
tween fetal glucose gain and maternal arterial glucose concen- 
tration in hypoxemic fetus, r = 0.062. 


also showed no significant difference with respect to 
gestational age at study, days post surgery when 
studied, days from last study to delivery and duration 
of the chronic preparation. 


Results 


Forty-five studies of glucose concentration were 
done, 20 in ewes with well-oxygenated fetuses and 25 
on ewes with hypoxemic fetuses. A strong correlation 
was found between fetal and maternal glucose con- 
centrations, with fetal levels approximately one third 
the maternal levels (Fig. 1). The mean glucose concen- 
trations in the fetal femoral artery (FA), umbilical 
vein (UV), and maternal artery (MA) for all 45 studies 
were: 0,903 + 0.041 S.E.M., 1.076 + 0.041 S.E.M. and 
2.733 + 0.046 S.E.M. mM., respectively. Glucose 
levels tended to be higher in the oxygenated, than 
in the hypoxemic fetuses, at any given maternal glu- 
cose concentration (Fig. 1). The mean fetal glucose 
levels in oxygenated and hypoxemuc animals were 
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Table I 
















UV-FA 
glucose 
(mM.) 


UV-FA 
oxygen 
(mM.) 







Gestational 


Animal No. age (days) 





Oxygenated fetuses: 
2535 120 20 0.154 2.053 
2387 118 19 0.079 1.919 
2549 116 24 0.080 1.384 
117 21 0.075 1.607 
2643 118 24 0.121 1.295 
119 23 0.205 1.383 
2644 126 19 0.221 2.545 
2646 117 19 0.125 1.205 
118 22 0.173 1.474 
2823 129 21 0.071 1.027. 
130 19 0.204 1.518 
2635 115 23 0.184 1.830 
2569 132 18 0.174 
2638 122 22 0.277 
Mean, oxygenated 0.141* 1.603 
fetuses (€ S.E. M.) 
0.009 0.122 
Hypoxemic fetuses: 
2346 128 17 0.190 1.607 
129 16 0.142 2.232 
2529A 126 17 0.277 2.723 
2529B 126 15 0.202 2.768 
2532 113 17 0.004 2.277 
2353 129 15 0.135 1.585 
2536 112 1] —0.056 0.893 
2635 118 15 0.147 2.411 
119 16 0.165 1.965 
2337 118 17 0.296 1.889 
2544 121 13 0.210 2.076 
2528 123 14 0.098 
2537 109 14 0.085 
Mean, hypoxemic 0.164¢ 2.039 
fetuses (-- S.E.M.) 
0.22 0.164 
Significance N.S. p«0.05 
of differences 
between groups 
Mean, all 0.152 1.812 
fetuses (+S.E.M.) 
0.016 0.109 


*Mean for 12 studies with oxygen content. 

tMean for 11 studies with oxygen content. 

Calculated using the mean glucose and oxygen uptakes. 
$Glucose/O; ratio taken as 0.000 since 0 per cent of fetal oxygen 


0.946 + 0.050 S.E.M. mM. vs. 0.868 + 0.063 S.E.M. 
mM. in the FA and 1.126 + 0.046 S.E.M. mM. vs. 
1.036 + 0.063 S.E.M. mM. in the UV respectively, 
p < 0.2. Variation in maternal glucose did not account 
for the fetal differences since the mean arterial glucose 
concentration in mothers of well-oxygenated fetuses 
was 2.706 + 0.070 S.E.M. mM. and of hypoxemic 
fetuses was 2.754 + 0.062 S.E.M. mM. 

Fetal blood glucose concentration increased during 
transit through the placenta. The mean increase, 
UV-FA difference, was 0.173 + 0.011 S.E.M. mM., 
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Glucose/ Umbilica! : 
oxygen blood flow Glucose uptake | Oxygen uptake 
ratio (ml./Kg./day) | (mM./Kg./day) | (mM./Kg./day) 






0.450 
0.947 . 192 21.8 529.5. 
0.347 
0.280 
0.561 229 39.8 426.3 
0.889 229 67.5 455.3 
0.521 | 
0.629 
0.704 
0.415 264 26.9 389.7 
0.806 212 62.1 469.3 
0.603 
245 61.5 
273 108.9 
0.5281 235 55.5 452.6 
11 11.2 23.1 
0.709 255 69.6 588.9 
0.382. 309 63.2 993.2 
0.610 
0.438 
0.248 
0.511 265 51.5 604.8 
0.0008 
0.366 
0.504 
0.940 205 87.5 558.4 
0.607 
136 19.2 
179 21.9 
0.4834 295 52.1 . 686.3 
26 11.1 102.7 
N.S. N.S. N.S. p < 0.05 
0.503% 230 54.0 556.5 
13 76. 59.9 


consumption is accounted for by glucose metabolism. 


p «0.001, and was approximately the same in the 
oxygenated and hypoxemic groups (0.180 + 0.018 
S.E.M. mM. vs. 0.168 + 0.015 S.E.M. mM.). This gain 
in glucose was proportional to both the maternal arte- 
rial glucose concentration. and the transplacental 
glucose concentration gradient (MA-FA) in the oxy- 
genated fetuses (Fig. 24). In contrast, there was no 
correlation between maternal glucose level or transpla- 
cental glucose gradient and fetal glucose uptake in the 
hypoxemic fetuses (Fig. 2B). 

Blood oxygen content was determined in 23 
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studies, 12 on oxygenated and 11 on hypoxemic fetal 


lambs, and the glucose/oxygen ratio calculated (Table 


I). The mean increase in fetal oxygen concentration 
across the placental circulation, UV-FA difference, was 
significantly less in the oxygenated fetuses than in the 
hypoxemic ones. The mean glucose/oxygen ratio for 
all studies was 0.503 with no significant difference be- 
tween the two fetal groups. 
Umbilical blood flow was measured continuously in 
13 studies, seven on oxygenated and six on hypoxemic 
fetuses (Table I). The mean umbilical flow in these 
studies was 230 + 13 S.E.M. ml. per kilogram per min- 
ute. The mean glucose uptake was 54.0 + 7.6 S.E.M. 
mM. per kilogram per day and the mean oxygen up- 
take 556.5 + 59.9 S.E.M. mM. per kilogram per day. 
e There was no difference in flow or glucose uptake be- 
tween the two fetal groups but the hypoxemic animals 
had a higher oxygen uptake on a per kilo basis, 
, 452.6 + 23.1 vs. 686.3 + 102.7 S.E.M. mM. per kilo- 
gram per day, p < 0.05. 


Comment 


This study confirms some of the observations on fe- 
tal glucose metabolism made with chronic sheep prep- 
arations in the past and points out, for the first ume, 
differences between glucose metabolism in oxygenated 
and chronically hypoxemic fetuses. The relationship 
between maternal and fetal glucose concentration and 
the actual glucose levels we found agree with past 
studies in fed animals. * Our observation that glucose 
gain across the umbilical circulation in oxygenated 
fetuses correlates with both maternal glucose concen- 
tration and the transplacental glucose gradient sup- 
ports a report of similar correlations with fetal glucose 
uptake. However, it is in disagreement with a study in 
which these relationships were not seen.? 

The absolute increase in fetal glucose concentration 
across the umbilical circulation, UV-FA difference, was 
similar in oxygenated and hypoxemic fetuses. The 
mean gain in glucose for all studies was 0.173 mmole 
per liter. Assuming a mean umbilical blood flow of 200 
ml. per kilogram per minute in the last third of gesta- 
tion in the fetal lamb,” ? this would provide the grow- 
ing fetus with 49.8 mmole of glucose per kilogram per 
day or 6.2 mg. of glucose per kilogram per minute. In 
18 of our studies steady-state umbilical blood flow mea- 
surements were made. The mean glucose uptake for 
these studies was 54.0 mmole of glucose per kilogram 
per day or 6.8 mg. glucose per kilogram per minute, 
which agrees closely with the calculated value. Our 
figure for glucose uptake is slightly higher than the 
values of 3.0 to 4.6 mg. per kilogram per minute re- 
ported with chronic fetal lamb preparations in the 
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past” ê but below the values from acute studies which 
range up to 10.7 mg. per kilogram per minute.” 5 In- 
terestingly, our hypoxemic animals did not show the 
higher glucose uptake of fetuses in acute studies but 
rather had the same mean glucose uptake and umbili- 
cal blood flow per kilogram as their oxygenated coun- 
terparts. 

The mean glucose/oxygen ratio, the fraction of the 
fetal oxygen consumption that would be consumed if 
all the glucose were oxidized to CO, and water, was 
0.503. This is close to values found in past chronic 
studies using whole blood glucose measurements.” !! 
One of us has presented preliminary data, based on 
plasma glucose measurements, in which glucose/ 
oxygen ratios for normal and growth-retarded fetuses 
were significantly different." Since the small 
hypoxemic animals in the current study resemble 
growth-retarded animals, it is of note that the ratios for 
the normal and hypoxemic groups were the same. 


. Based on subsequent'analyses, we believe the plasma 


data was in error. There is probably no significant dif- 
ference in glucose/oxygen ratio between normal and 
growth-retarded fetuses, the ratio being approximately 
0.50 in both groups. 

Our hypoxemic fetuses differed from the normally 
oxygenated fetuses in ways other than only Pao;. They 
had higher Paco;'s and lower weights at the same gesta- 
tional age. They also showed a higher oxygen con- 
sumption per kilogram of fetal weight. The higher 
oxygen consumption was implied by the observation 
that umbilical blood flow per kilogram was the same in 
the two fetal groups while the UV-FA oxygen content 
difference was larger for hypoxemic animals. The 
higher consumption was clearly demonstrated, how- 
ever, by the actual measurements of oxygen uptake. 
The more active metabolic mass of these small 
hypoxemic fetuses might be explained by lower fat 
stores and intrauterine growth retardation," but we 
did not do studies of differential organ weights and 
cannot definitely say that these animals were growth 
retarded. 

The hypoxemic fetuses tended to have lower glucose 
levels for a given maternal glucose concentration and 
in contrast to the oxygenated fetuses did not show a 
rise in the UV-FA glucose concentration difference 
with increasing maternal glucose or increasing trans- 
placental glucose gradients. Remembering that umbili- 
cal blood flow in our two animal groups was similar, 
this indicates that hypoxemic animals do not alter glu- 
cose uptake in response to changes in maternal glucose 
levels. A similar phenomenon has been observed in 
human fetuses made hypoxemic during labor.’ In- 
creases in maternal glucose levels after intravenous 
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dextrose led to prompt increases in scalp blood 
glucose concentration in normally oxygenated fetuses. 
Fetuses of mothers breathing 10 per cent oxygen, how- 
ever, did not show increases in glucose concentration, 
even though maternal glucose levels rose to the same 
degree. Apparently, in both the human and the sheep, 
there is an interrelation between fetal (or placental) 
oxygenation and glucose uptake. The failure of some 
investigators in the past to show a relationship between 
maternal glucose levels and fetal glucose uptake? may 
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The effect of maternal hemorrhage in chronic preparations was studied on fetal lambs in 
. he last month of gestation. Fourteen to 20 per cent of maternal blood was estimated to 
have been removed within 30 minutes, which resulted in a drop of 30 per cent of mean 
maternal arterial pressure. A fetal bradycardia started 28 + 13 minutes after the 
beginning of maternal hemorrhage. It lasted 30 + 15 minutes and was concomitant with 
a rise in fetal arterial pressure. It was followed by a long-lasting fetal- tachycardia of ' 
130 + 38 minutes and was corrected only by reinfusion of blood to the mother. The fetal 
blood gases demonstrated a mild asphyxia with a persistent metabolic acidemia until 
reinfusion of blood to the mother. Maternal and fetal plasma cortisol levels rose 
significantly at the end of the hemorrhage. Tracheal fluid flow did not change. Fetal 
breathing recorded 20 hours before and 24 hours after the experiment did not show 
consistent changes, but during fetal bradycardia there was no fetal breathing. Recent’ 
clinical investigations in this field have been made in the human fetus to estimate ` 
standards of fetal well being. These peculiar animal experiments do not show any 
significant improvement by recording fetal breathing over the recording of prelabor fetal 
heart rate. (AM. J. OBSTET. GyNEcoL. 127: 505, 1977.) 


RESPIRATORY movements in the normal fetus were 


generally thought to be absent until the demonstration 
was made by our laboratory" ? and by Dawes and co- 
workers” * of intrauterine breathing movements in 


healthy fetal lambs. Fetal breathing was subsequently’ 


and associates. There were no differences in pH and 
respiratory gas tensions of fetal arterial blood between 


breathing and nonbreathing periods.” However, 


described in the rabbit,” in the human species by Boddy 


and Robinson,” and in the rhesus monkey by Martin 
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hypoxemia induced by giving the pregnant ewe low- 
oxygen gas tensions mixture to breathe for 1 hour re- 
duced the incidence of breathing during hypoxia and 
during the next 6 hours.’ It is now generally admitted 
that the presence of fetal breathing is a symptom of 
fetal well being.” * Using the technique of the in utero 
fetal lamb chronic preparation, we studied the changes 
induced by acute maternal hemorrhage on the fetal 
breathing movements, heart rate, blood pressure, and 
biologic variables as blood gases and plasma cortisol. 


Materials and methods 


Sixteen observations were made on 10 Prealpes fetal 
lambs of 116 to 131 days of gestation. After 24 hours of 
fasting; the pregriant ewes were anesthetized with in- 
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H R : Heart rate 
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Fig. 1. Timing of the experiment. 


travenous injection of 200 mg. of Ketamine.* Anes- 
thesia was maintained with a perfusion of 1 Gm. of 
ketamine which had been dissolved in 500 ml. of 5 per 
cent dextrose. The abdominal wall was opened by a 
midline incision, the ewe lying supine. Catheters were 
implanted into a fetal carotid artery, the fetal trachea, 
and the amniotic fluid by a midline incision of the fetal 
neck without exteriorization of the fetal head. An elec- 
trode was inserted beneath the fetal skin to record 
instantaneous fetal heart rate.t The catheters were 
brought out through the maternal flank. A catheter 
was inserted into the carotid artery of the ewe. In order 
to collect tracheal fluid in five ewes, the fetal trachea 
was ligated around the largest fitting cannula inserted 
2 cm. toward the lower part of the trachea. The can- 
nula was connected to.the input of a micropack plastic 
bag (volume 250 ml.) which remained inside the am- 
niotic cavity. The output of the bag was inserted into a 
catheter which was also brought out through the flank 
of the mother with the other catheters. A third cathe- 
ter positioned in the thoracic segment of the trachea 
passed through the whole system in order to measure 
the tracheal pressure. 

The ewes were allowed to recover for at least 3 days 
after surgery before any experiment was performed. 
Thereafter, an interval of at least 3 days was left before 


*Ketalar, Parke-Davis. 
TCardiotachymeter Roche 540. 


f. 


any further experiments. A continuous record of fetal 
instantaneous heart rate and of arterial, tracheal, and 
amniotic pressure was made 20 hours before, during, 
and 24 hours after the experiment. Maternal arterial 
pressure was recorded only during the 3% hours of the 


experiment. Pressures were measured with Statham 


P.23 pressure transducers connected to a Brush Mark 
260 recorder. 

After the control period a maternal hemorrhage of 
800 ml. was induced within 30 minutes. The weight of 
the ewes was between 45 and 65 kilograms, and the 
percentage of blood removal was estimated to be be- 
tween 14 and 20 per cent of total.blood volume.? The 
animal was allowed to remain at this level of bleeding 
for 90 minutes. A reinfusion was carried out during 
which the blood was reinfused to the mother at the 
same rate at which it was removed. 

Maternal and fetal arterial blood samples were col- 
lected anaerobically in syringes in which the dead space 
was filled with heparin. Blood Pos, Pco», and pH were 
immediately measured at 37° C. with Radiometer BMS 
3 and corrected to the colonic temperature of the 
mother. Hematocrit was also measured. The total 
plasma cortisol levels were determined in the fetus and 
the mother with the following technique: extraction of 
0.5 ml. of plasma was performed with 5 ml. of carbon 
tetrachloride to remove most of the competitive 
steroids (progesterone and its hydroxylated derivatives 
and corticosterone). A second extraction was made 
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Fig, 2. Mean maternal and fetal blood pressure and heart rate plotted as mean +2 S.D. 


Table I. Mean maternal arterial pressure, mean fetal arterial pressure, and heart rate during the control period, 


at the end of the maternal bleeding period, before, during, and 1 hour after reinfusion of the blood to the 
mother (mean = 2 S.D., paired t test) | 






















End of 
maternal 
bleeding 

Control period 
(0 min.) (30 mm.) 


Maternal: 
Mean 98 + 14 
arterial 
pressure 
(mm. Hg) 


Fetal: 
Mean 47 +10 
“arterial 
pressure 
(mm. Hg) 
Heart rate 


69 + 127 


57 + 9* 


167 + 16 103 + 20f 


*p « 0.05. 
tp < 0.01. 


with 5 ml. of methylene chloride. The cortisol was de- 
termined by the competitive protein-binding method 
of Murphy" on the dried extract. 

The blood samples were drawn: (1) immediately be- 
fore the maternal hemorrhage, (2) at the end of the 
maternal hemorrhage, (3) before the reinfusion of the 
blood to the mother and (4) 1 hour after the end of the 
reinfusion of the blood to the mother. 

Fig. | illustrates the timing of the experiment. 















Before During l hr. after 
Interval reinfusion reinfusion reinfusion 
(75 min.) {120 min.) (135 min.) (210 min.) 





82 + 15* 96 + 13 99 + 16 98 + 16 

TER kas 47 +11 47 +11 

99] + 974 180 + 961 186 + 25* 178 + 16 
Results 


Mean maternal arterial pressure (Table I, Fig. 2) 
(mm./Hg). The pressure dropped gradually to 70 per 
cent of its initial value (from 98 + 14 to 69 + 19) at the 
end of the bleeding period (p < 0.01) then slowly came 
back to control levels within 124 + 2] minutes from 
the beginning of hemorrhage. Reinfusion of blood to 
the mother did not significantly change the mean ma- 
ternal arterial pressure. 
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Fig. 3. Incidence of fetal rapid irregular breathing (expressed in per cent of respiratory movements 
per hour) 20 hours before and 24 hours after maternal hemorrhage. 


Table II. Fetal and maternal pH, blood gases, and hematocrit during the control period, after maternal 
hemorrhage, before reinfusion, and after reinfusion of the blood to the mother (mean + 2 S.D., paired t test) 














After : 


















Control maternal Before After 
period hemorrhage reinfusion reinfusion 
(O min.) (30 min.) (150 min.) 


(120 min.) 


Fetal: 
pH 7.86 * 0.05 7.29 + 0.07% 7.30 + 0.09" 7.84 * 0.09 
PCO, (torr) 42 + 5 48 + 5* . 45 «+ 4 41 « 5 
Po, (torr) I9 + 4 l4 + 3% 17 cce d 20:. R73 
Hte 37 =l 39 417 37 +16 38 417 

Maternal: ' 
pH 7.53 * 0.04 7.50 =+ 0.10 7.49+ 0.08 7.46 + 0.04 
Pco, (torr) 32 + 4 33 +o 5 36 +10 32 = 
Po; (torr) 84 2+ 8 83 6+ 5 83 +8 B3. X 
Hte 28 = 5 4 gk d 2D qd 26. 2 5 

*p < 0.05. . 

Fetal heart rate (beats per minute). The heart rate tachycardia (221 + 27) was reached 36 + 16.5 minutes 
dropped significantly (p « 0.01) from 167 + 16 to after the maximum of bradycardia. Duration of the 
103 + 20. The bradycardia started 28 + 13.4 minutes tachycardia was 130 + 38 minutes. Fetal heart rate re- 
after the onset of the maternal hemorrhage. The turned to control values 90 minutes after the beginning 
maximum of deceleration was reached within 8.5 6.3 of reinfusion of blood to the mother (Table I, Fig. 2). 
minutes after its onset. Its total duration was . Mean fetal arterial blood pressure (mm./Hg). The 
29.8 + 15.8 minutes. During the ascending phase of arterial blood pressure increased from 47 + 10 to 
fetal heart rate, large beat-to-beat variations were ob- 57 + 9 (p < 0.05) at the end of the maternal hemor- 
served. In two fetuses, the heart rate already slowly . rhage. In all but two experiments the rise in blood 
décreased 15 minutes after the beginning of the ma- pressure occurred simultaneously with the onset of 
ternal hemorrhage. In all cases, fetal bradycardia was bradycardia. In two cases the increase of arterial pres- 


immediately - followed by tachycardia. Maximum sure preceeded by a few minutes the onset of 
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Fig. 4. Maternal plasma cortisol. 


bradycardia. When the fetal tachycardia reached its 
. peak value, the fetal blood pressure returned to control 
levels: 51 + 13 (N.S.). No further changes of mean 
fetal arterial pressure were observed (Table I, Fig. 2). 

Blood gases and pH (Table II). Maternal hemor- 
rhage did not significantly change the maternal carotid 
arterial Pao; Paco;, or pH. The hematocrit fell from 
28 + 5 to 25 + 4.5 (p < 0.05) and remained low until 
blood was reinfused. The fetus exhibited a moderate 
but significant asphyxia at the end of the maternal 
hemorrhage. Pos fell from 19 x 4 to 14 € 3 torr 
(p«0.05), pH from 7.36 X 0.05 to 7.29 + 0.07 
(p < 0.05), and Pcos rose from 42 + 5 to 48 + 5 torr 
(p < 0.05). Just before reinfusion of maternal blood, 
Pcos and Po; were already back to control levels. pH 
was still significantly low: 7.30 + 0.09 (p « 0.05). One 
hour after reinfusion of blood to the mother, fetal pH 
was normal. No significant changes were observed in 
fetal hematocrit values. 

Fetal breathing (Fig. 3). 

Twenty hours before maternal hemorrhage. Rapid irregu- 
lar breathing lasting from a few seconds to more than 
an hour were observed up to 40 per cent of the unit 
time (an hour) in the 20 hour control period. 
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Fig. 5. Fetal plasma cortisol. 


However, the percentage of this kind of fetal breath- 
ing varied in a high proportion from one animal to 
another and in the same animal from l hour to 
another. No circadian rhythm was observed. Irregular 
breathing periods were not accompanied by changes in 
amniotic fluid pressure. No significant differences 
were found in blood gases and pH obtained during the 
control period between breathing or apneic animals. 
Sometimes gasping was also observed but was not 
quantified. 

During the experiment. During maternal hemorrhage 
and during the fetal bradycardia which persisted after 
bleeding, no respiratory movements were observed in 
14 out of 16 experiments. During this apneic period, 
the blood gases and pH demonstrated a moderate as- 
phyxia. The blood gases of the two fetuses which main- 
tained some irregular breathing during the bradycar- 
dic episode showed some differences: both maintained 
a normal pH of 7.44 and 7.35. Pos and Pcos were in the 
same range as the other fetuses which became apneic. 

Twenty-four hours after maternal. hemorrhage. During 
the 24 hours following the experiment, no significant 
changes could be noticed compared to the 24 hours of 
the control period. No change could either be elicited if 
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the comparison were done in the 6 hours preceding or 
the 6 hours Following maternal hemorrhage. 

Cortisol (Fig. 4 and 5). The mean concentration of 
cortisol in the maternal plasma was 0.62 + 0.60 ug per 
100 milliliters. The level rose sharply to 3.14 + 1.35 at 
the end of the hemorrhage which was 300 to 3,300 per 
cent of the control values. 

The mean difference between control and post- 
hemorrhagic samples was +2.5 wg per 100 milliliters 
(paired t test, p « 0.01). Thereafter, maternal plasma 
cortisol values fell back to control levels. 

The concentration in the fetal-plasma at the control 
sample was 0.43 + 0.38 ug per 100 milliliters; after 
maternal hemorrhage it rose to 1.4 + 0.86 ug per 100 
milliliters. This represents an increase of 100 to 2,200 
per cent of the control values. The mean difference 
between control and posthemorrhage cortisol was 0.97 


pg per 100 milliliters (p < 0.01 paired t test). Thereaf- ` 


ter, the mean fetal plasma cortisol remained at the 
same level, without statistical significance, because of a 
large standard deviation. In the fourth sample, the 
level was back to control values. In the oldest fetus (141 
days) there was a rise from 3.12 to 3.44 ug per 100 
milliliters. This case was not included in the calcula- 
tions. 

Tracheal fluid flow. In seven experiments on five 
ewes, tracheal fluid flow ranged between 7.7 to 18.3 ml. 
per hour over a period of 24 hours, in fetuses whose 
gestational ages varied from 113 to 137 days. No sig- 
nificant difference appeared after fetal asphyxia, in the 
periods +3, +6, +9, +24, +48, and +72 hours after 
maternal hemorrhage. 


Comments 


Cardiovascular adjustments. Adjustments to ma- 
ternal hemorrhage have been described by Romney, 
Gabel, and Takeda,!! Boba, Plotz, and Linkie,” 
Greiss," and more recently by Brinkman, Mofid, and 
Assali.' It is generally admitted that maternal hemor- 
rhage induces fetal asphyxia by a fall of uterine blood 
flow and a decrease in uteroplacental oxygen transfer. 
The amount of blood removed in our experiment was 
comparable to that of Brinkman, Mofid, and Assali.” 
We chose empirically to withdraw 800 ml. of maternal 
blood during a period of 30 minutes because in pre- 
liminary experiments we only observed a drop in fetal 
heart rate after the withdrawal of 600 to 700 ml. of 
blood. Progressive removal of approximately 14 to 20 
per cent of maternal blood volume produced sig- 
nificant slowing of fetal heart rate, which was main- 
tained for half an hour and accompanied by a rise in 
arterial pressure. Thereafter, the fetal arterial pressure 
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came back to control levels, but a significant tachycar- 
dia persisted until blood was reinfused to the mother. | 

These results are in contrast with those observed by 
previous workers who did not find neither tachycardia 
nor hypertension. Their studies were made during 
acute experiments, the ewe being anesthetized and ar- 
tificially ventilated. All these factors may explain the 
different adjustments of the fetus. They are more in 
agreement with the cardiovascular adjustment ob- 
served in fetal lambs near term during hypoxia in- 
duced by giving a low-oxygen gas mixture to the 
ewe to breathe in chronic experiments’ although the 
bradycardia observed by us was of greater duration. It 


.was shown that fetal hypoxia acts on the aortic 


chemoreceptors to induce a rise in fetal arterial pres- 
sure and bradycardia which, in turn,” induces a di- 
minution of cardiac output and a simultaneous redis- 
tribution of regional blood flow towards the upper part 
of the body (brain and heart) with a maintained umbili- 
cal circulation. 

Fetal tachycardia. The tachycardia which followed 
may be considered as a period of adaptation perhaps 
due to an increase of plasma catecholamines. At the 
time of tachycardia, maternal arterial pressure rose 
progressively to control levels, and the fetal blood gas 
tensions returned to control levels. However, a persis- 
tent low pH reflected a metabolic acidemia which cor- 
rected itself during the reinfusion of maternal blood. 
The fetal tachycardia persisted as long as the metabolic 
acidemia. 

As could be expected, there was a significant increase 
in maternal plasma cortisol after the withdrawal of 
blood. The same phenomenon was observed in the 
fetus, although the rise in fetal cortisol was not as strik- 
ing as that of the mother. A smaller change in plasma 
corticosteroids was observed by Boddy and associates! 
during anoxia. At the time of blood reinfusion to the 
mother, fetal cortisol levels returned to control levels in 
all but two animals. It is not likely that the increase in 
fetal plasma cortisol could be due to a transplacental 
transfer because of the relative impermeability of the 
ovine placenta to cortisol in the absence of anesthesia. 
Moreover, we observed the same rise in fetal cortisol 
levels after partial cord clamping during chronic prep- 
arations (unpublished observations). 

Tracheal fluid flow. The fluid flow was in the same 
order of magnitude as the data published by Merlet 
and associates!" and Adamson and associates.'* The in- 
teresting fact was that it did not appear modified by the 
moderate asphyxia although a decrease in pulmonary 
blood flow could have been expected. 

Fetal breathing. Boddy and associates! were first to 


Volume 127 
Number 5 


demonstrate that fetal breathing movements are 
abolished by hypoxemia in sheep. Hypoxemia in the 
fetus was induced by giving the ewe a low-oxygen mix- 
ture (9 per cent O; with 3 per cent CO» in Ne) to 
breathe. Not only were fetal breathing movements 
abolished during the 60 minutes of hypoxia, but con- 
trol levels were not reached before 6 hours after the 
end of hypoxia. In three of these 22 experiments 
where a small rise in Pacos (5 mm. Hg) was present, the 
fetal breathing did not cease during hypoxemia. 
Hypercapnia alone increased the proportion of time 
occupied by breathing movements. 

Our experiments are not comparable to those of 
these authors because changes in fetal blood gases and 
pH were induced by maternal hemorrhage. The fall of 
Paos and pH was, however, similar to their changes, 
but moderate hypercapnia was also present (mean 
48 + 5 Torr). 

Despite this, fetal breathing ceased during fetal as- 
phyxia as with hypoxemia alone, but returned to con- 
trol levels very quickly. When fetal breathing resumed a 
normal pattern in our experiments, fetal blood pH 
remained low for more than 1 hour, although in the 
experiments of Boddy and associates? where the pH 
values were quite similar after hypoxemia, fetal breath- 
ing remained scarce during 6 hours. This discrep- 
ancy is difficult to explain. 
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Although we have also shown a lack of fetal breath- 
ing during moderate fetal asphyxia, no more altera- 
üons of the breathing pattern were observed in the 
"recuperation" phase when fetal tachycardia and low- 
ered pH were still present. In our experiment, instan- 
taneous heart rate was a better index of fetal well being 
than fetal breathing. The interest of fetal heart rate 
monitoring before labor have recently been stressed.” 

Only careful clinical work, recording in the same 
period fetal breathing movements and instantaneous 
heart rate, may settle the discrepancy. 

It was striking to observe the fetal lamb's good tolera- 
tion of a maternal hemorrhage comprising 14 to 20 per 
cent of her blood volume, although it resulted in a fall 
of 0.07 pH units in fetal arterial blood. However, the 
pH remained in the normal range (7.29 + 0.07) by 
clinica] standards. In accordance with these minor 
changes, we observed no changes in the levels of fetal 
plasma arginin vasopressin through the experiment.” 

It is generally accepted that maternal hypotension ts 
poorly tolerated by the human fetus. However, under 
the conditions of our experiments, the fetal lamb was 
able to quickly recover after a 30 per cent drop in mean 
maternal blood pressure. 


We wish to thank Miss Nathalie Noyer for her excel- 
lent technical assistance. 
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Diagnostic System 
For Gynecology 


The new Browne Portable Endoscopy 
Monitor Model GD-5 is a complete in-office 
gynecological diagnostic system. 

With this single compact instrument, 
the gynecologist now has the capability of 
performing rapid and precise diagnostic studies 
through CO; Urethroscopy, Pressure/ 
Volume Cystometry, Hysteroscopy and 
Vaginoscopy. 

Virtually all functions of the Model 
GD-5 are pneumatically operated by a fail-safe 
CO» delivery system, maximizing patient safety, 
and insuring permanent calibration. 





The proprietary X-Y recorder, with two 
selectable ranges of sensitivity, produces a 
permanent record on individual patient chart 
cards. A direct-coupled automatic catheter 
puller, remote controlled uroflow station for 
voiding profiles, Robertson CO; Urethroscope, 
and self-contained fiber optic illuminator are 
available with the complete system. 

For detailed specifications or a dem- 
onstration of the new Portable Endoscopy 
Monitor, call or write: Browne Corporation, 
203 Chapala Street, Santa Barbara, CA 93101. 
(805) 965-0371 
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Carcinoma of vagina 10 or more years following 


pelvic irradiation therapy 


GLENN L. PRIDE, M.D., F.A.C.O.G. 


DOLORES A. BUCHLER, M.D., F.A.C.O.G. 


Madison, Wisconsin 


~ 


Gynecologic cancer records of 4,238 patients treated between 1956 and 1974 were 
reviewed. Sixteen patients developed noeplasia in the cervix or vagina 10 or more years — 
following pelvic irradiation. Three patients had squamous carcinoma in situ; the other 13 
patients had invasive squamous cancer involving the upper vagina. Only 1.26 per cent 

of invastve carcinoma of the cervix treated by radiation therapy from 1956 to 1966 
presented with a late or recurrent or new primary tumor involving the vagina or cervix 

10 or more years after primary treatment. The authors conclude that the risk of 
developing radiation-induced carcinoma in the upper vagina or cervix following pelvic 
irradiation is low. Follow-up Pap smears are indicated for all patients treated for 

cervical or vaginal malignancies by radiation therapy in order to detect vaginal neoplasia 


as well as recurrent carcinoma of the cervix. (AM. J. 


1977.) 


[ERE HAVE been few reports in the literature doc- 
enting tlie potential long-term carcinogenic effects 
.erapeutic pelvic irradiation on vaginal epithelium. 
e problem of differentiating a late recurrence of a 
mary cervical neoplasm from a new primary tumor 
sing in irradiated vaginal mucosa makes it particu- 
ly difficult to define some tumors occurring in the 
per vagina between the fifth and tenth years follow- 
primary treatment by radiation therapy. 

tecently Murad and associates? have suggested that 
ny vaginal neoplasms occurring 5 or more years 
er irradiation for invasive squamous carcinoma of 
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the cervix have pathologic features of primary vaginal 
cancer and may be regarded as either radiation- 
induced tumors or primary vaginal neoplasms. Since 
less than two per cent of recurrent carcinoma of the 
cervix presents after the tenth year following primary 
radiation therapy,’ * a review of cases occurring 10 or 
more years following pelvic radiation therapy may be 
expected to contain few cases of recurrent cervical car- 
cinoma and more accurately reflect on the true inci- 
dence of primary vaginal neoplasia. 

The present study is a review of records for patients 
developing neoplasia in the vagina 10 or more years 
following prior pelvic irradiation and calls attention to ` 
the potential hazard of radiation-induced malignancy 
in the vagina following therapeutic irradiation of the 
pelvis. 


Materials and methods 


Records for 4,238 patients treated for gynecologic 
malignancy at the University of Wisconsin between 
1956 and 1974 are stored in the department's LInc-8 
computer. Follow-up data on these patients are fre- 
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Table I. Frequency distribution of invasive 
gynecologic cancer by site (1956-1974) 











Interval 
(1970-1974)* 


Interval 
(1956-1969)* 





No. No. 
patients | Percent | patients 


Site of primary 


malignancy 









per ceni 








Vulva 110 4.3 56 4.5 

Vagina 44 1.7 22 1.8 

Cervix 1,080 42.0 457 36.6 — 

Corpus 593 23.1 370 ^ 30.0 

Fallopian tube 12 0.5 14 1.1 

Ovary NECI 28.4 329 26.4 
Total 2,570 1,248 


. FThere was no significant difference in the relative inci- 
dence of invasive vaginal cancer during either of the study 
periods. 


quently updated in cooperation with the Cancer Regis- 
try at the Wisconsin Clinical Cancer Center. Records 
were reviewed to select patients developing neoplasia 
in the vagina or cervix 10 or more years following ex- 
posure to radiation therapy in the pelvis. Sixteen pa- 
tients having a neoplasm involving the vagina 10 or 
more years following prior pelvic irradiation which in- 
cluded the vaginal canal were retrieved from this data 
base. Case histories and pathologic slides were exam- 
ined in an attempt to determine a relationship between 
pelvic irradiation and the subsequent development of a 
radiation-related neoplasia in the cervix or vagina. 


Results 

The relative frequency of invasive gynecologic 
cancer by site was tabulated from 1956 to 1974. Sixty- 
six invasive vaginal neoplasms were found to comprise 
1.72 per cent of 3,818 invasive neoplasms occurring in 
the female genital tract. The incidence of primary 
vaginal carcinoma was 1.8 per cent and this incidence 
remained constant over the study years despite the in- 
creasing use of vaginal irradiation (see Table 1). 

Sixteen patients having potentailly radiation-in- 
duced or related carcinoma in the vagina occurring 
10 or more years after prior pelvic radiation therapy 
have their case histories tabulated in Table II. The av- 
erage age of the 16 patients in this series was 57.3 
years. The mean time interval from primary radiation 
exposure of the upper vagina to diagnosis of a poten- 
tially -radiation-induced malignancy was 18.3 years. 
Three of these cases had only carcinoma in situ. Nine 
patients with primary invasive squamous carcinoma in 
the vagina had no adjacent cervical involvement and 
represented 13.6 per cent of primary vaginal cancer 
seen from 1956 to 1974. Another four patients, origi- 
nally classified as having recurrent carcinoma of the 
cervix, were found to have histologic evidence of a new 
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primary tumor arising in the upper vaginal canal adja- 


‘cent to an irradiated cervix and are included in this 


report. 

Treatment of this group of vaginal neoplasms varied 
with the extent of the tumor and total amount of prior 
radiation therapy. Surgical therapy was utilized in 
eight patients. Of these, three patients with vaginal car- 
cinoma in situ are without evidence of disease 1, 3, and 
7 years following partial or complete vaginectomy. The 
remaining five patients had invasive cancer in the vagi- 
na. One of these patients treated by radical hysterec- 
tomy and total vaginectomy is without evidence of 
disease at 5 years. Another patient treated by radical 
vaginectomy died of persistent disease at 1 year. Of 
three patients treated by exenterative surgery, two 
treated by anterior exenteration have survived 2 and 5» 
years without evidence of recurrent disease. Another 
patient treated by posterior pelvic exenteration died of 
her disease at 36 months. l 

Of the remaining eight patients, four were re- 
irradiated for cure. One of these patients is living with- 
out evidence of disease at 3 years following treatment 
of a Stage I vaginal carcinoma. Another patient died of 
acute lymphocytic leukemia 25 months after reirradia- 
tion and was free from vaginal cancer at death. The 
other two patients had Stage IIB vaginal cancers and 
both died of recurrent disease. Two patients received 
palliative radiation therapy and both died of their dis- 
ease at 1 year. One patient refused all therapy and is 
living with advanced disease at 1 year. The other pa- 
tient had extensive pelvic disease and was palliated with 
chemotherapy. She died 9 months following the initia- 


tion of chemotherapy due to advanced vaginal cancer. 


Comment 


It is difficult to measure the long-term carcinogenic 
effects resulting from the therapeutic irradiation of 
gynecologic cancer patients with ionizing irradiation. 
Multiple. variables influence the carcinogenic risk, and 
this risk is particularly difficult to determine due to the 
loss of a major portion of the at risk population to the 
disease itself and due to the lack of long-term follow-up 
data for patients surviving beyond the fifth posttreat- 
ment year. Recurrences of invasive carcinoma of the 
cervix following primary treatment by radiation ther- 
apy occur within the first three posttreatment years in 
nearly 85 per cent of all cases." With more extended 
follow-up, nearly 96 per cent of the patients develop 
their recurrent carcinoma prior to the fifth posttreat- 
ment year. Virtually all recurrent carcinoma of the cer- 
vix presents prior to the tenth posttreatment year with 


_ less than | per cent of cases being recorded thereafter.” 


If radiation therapy to pelvic organs, and in particular, 


1 51 .Stagel, cervix. External beam 250 Kv., 6,000 rads, 22 . | Upper V; vagina, Stage 0, vaginat 
l intracavitary radium unknown &* Š . cervix not involved TN 
.9 . 72 .Stagell,cervix External beam 250 Kv., 6,000 rads, 19: Upper "/ vagina, Stage 0, vagina 
' intracavitary radium 4,600 mg./hr. m cervix not involved 
3 53 Stagell,cervix . External beam 250 Kv., 4,000 rads, 11 Upper '/s vagina, Stage 0, vagina, 
M . ..intracavitary radium 5,000 mg./hr. E cervix not involved | | 
4 .62 .Stagel,cervix External beam 250 Kv., 4,000 rads, 23. Upper. "/, vagina, Stage I, vagina 
intracavitary radium 3, 960 mg /hr. cervix notinvolved — - 
5 | 78 Stage I, uterus’ External beam.250 Kv., 2,600 rads, . 40 Upper 1/5 vagina, Stage I, vagina 
gx don intracavitary radium 2, 100 mg. /hr. cervix absent 
6° 62 Dysfunctional Heyman packing, intracavitary - "^ e 20 Upper 1/3 vagina Stage'I, vagina 
uterine radium 5,000 mg./hr. | cervix not involved 
i bleeding . 2: p s ai 
» 7 65. Stage I, cervix. External beam, including. vagina. | 16 Upper '/3 vagina, Stage II, vagina 
E 250 Kv., 4,000 rads. ` cervix not involved  ' - 
8 34 Stage L ovary, , "External beam 250 Kv., 2, 800 rads, 16 Upper '/3 vagina, . Stage II, vagina 
us i ' ,RH/BSO . ^ cervix absent ENS 
9 68 Stage ll, cervix External beam 250 Kv., 4, 000 fads. | 15 Middle '/; vagina, Stage II, vagina 
.  intracavitary radium 6 ,500 mg./hr. kn cervix not involved . 
I0 64, Dyfunctional . Heyman packing, intracavitary | “19 Upper 7/s vagina, Stage I1, vagina 
' '* bleeding » ' radium 5,000 mg./hr. cervix notinvolved — 
Il 42 StagelB,cervix External beam 250 Kv., 6,000 rads, -10 «° Upper "s vagina, > Stage II, vagina 
| ' . ^"' ijntmacavitary radium 5, 000 mg./hr. Sd cervix not involved 
12 67 . Stage IA, cervix TAH/BSO external beam "Co, .  . 18 | Upper '/,vagina, Stage II, vagina 
(occult 5,000 rads in 5 weeks cervix absent 
cancer) PHP E n hee , 
13 50 Stage IB, cervix External beam Co, 4,000 rads in 5. 11 Upper 7/3 vagina, ‘Recurrent cervix 
weeks, intracavitary radium to ` cervix; bladder, ` central disease 
mg./hr. = 
14 59 Stage 0, cervix utanan radium 7,200 rg / hr. 26 Upper "/; vagina; Recurrent cervix 
cervix, central disease 
l : 2i ^ bladderbase - 
15 39 Stage IB, cervix. External beam Co, 3,500 ads i in 4 15 Upper !/; vagina, Recurrent cervix 
“weeks, intracavitary radium * ; . cervix, R-V central disease 
. .. unknown + C septum, cul de sac i 
16 50 ‘Stage IIB, cervix External beam ®Co, 5, 000 fads in 6 11  . Upper "3 vagina, Recurrent cervix 
weeks, intracavitary radium ` cervix, (R) pelvic lateral pelvic ` 
: 5,000 mg./hr. wall wall 
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*+, Records from referring institution were no » longer available and. radium dosage could not be determined. 


tFIGO staging, of vagina (FIGO, 1971). 


the upper vaginal epithelium, were to carry a low or 
insignificant carcinogenic risk to the patient, then one. 
would expect the incidence of secondary or new neo-, 
plasma in the irradiated upper vagina or cervix, 10 or 
more years following primary radiation therapy to be 
equal to the age-specific incidence in the untreated 
population. Indirect évidence reflected iri age-specific 
death rates for a select group of Stage I cervical car-. 
cinoma patients treated by radiation therapy supports 


this hypothesis; the death rate having been found to 
: approach that in the untréated population 7 or more 


years after primary treatment.” 


Another indirect means of assessing the problem of 


radiation- induced. carcinogenesis comes. . from: studies : 
of the incidence of multiple: primary malignancies i in 
patients treated for gynecologic cancer. Although the 


occurrence of one cancer has. long been hough to « 
increase the risk of developing a new lesion, clinical 
observations have not born this out, The incidence 
rates for multiple primary tumors in specific age 
groups are age-dependent and do-not-differ from the . 


age-specific incidence in the normal control popula- 


tions: A’ prior cancer neither increases nor decreases . 
the risk for-déveloping an additional neoplasm.? Retro- 
spective data from our own institution reported by 


-Buchler’ frorn 1960 to 1973 included 39 patients (4.4 . 
per cent) with cervical cancer who subsequently were 
found to. have. additional primary. neoplasms, Sixteen : 
patients (J .8 per cent) were noted to develop a second a 
primary “malignancy in the pelvis 10. or more years 
| after treatment of cervical cancer, raising the question | 


of radiation- related malignancy. ad they assume that 


= 
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a small number of these patients developed a new pri- 
mary tumor in irradiated tissues of female pelvic or- 
gans, colon, or bladder. l l 
The development of neoplasia in irradiated tissues 
has been shown in both experimental animal models 
and human subjects to be a curvilinear function of the 
dose in rads.? In the high-dose region, the incidence of 
tumor induction tends to plateau and eventually de- 
clines with increasing dose due to excessive cell death 
and irreparable injury. This relationship contrasts 
sharply with that in the intermediate dose regions 
where there is a direct relationship between the dose in 
rads and the incidence of tumor induction. This re- 
lationship would appear responsible for the. clinically 
observed low rate of central recurrent carcinoma of the 
cervix following radiation therapy. The central cervical 
tissues lie within an isodose curve of high-dose irradia- 
tion and one assumes that such tissues are incapable of 


tissue repair due to sterilizing but nonlethal effects at. 


the cellular and molecular levels. 

Recent clinical observations of patients developing 
neoplasia in the colorectal region, bladder, and uterine 
corpus following prior pelvic irradiation for gy- 
necologic cancer suggest that these areas are at in- 
creased risk to the development of neoplasia. Castro, 
Rosen, and Quan? have recently reported 26 patients 
with colorectal carcinoma who had prior radiation 
therapy for cervix or uterine cancer. Sixty-nine per 
cent of their patients had their pelvic radiation therapy 
12 or more years prior to the diagnosis of their colorec- 
tal carcinoma. McIntyre and Pointon!! in reviewing 
over 8,950 cervical cancer patients at Christie Hospital 
and the Holt Radium Institute in Manchester found 17 


patients who developed a subsequent bladder malig- 


nancy 12 or more years after their primary radiation 
therapy. À more precise estimate of the carcinogenic 
risk imparted to pelvic tissues by radiation therapy has 
been reported by Fehr and Prem" with respect to cor- 
pus malignancy. They have noted the incidence of sub- 
sequent corpus malignancy following radiation therapy 
for cervix cancer to be doulbe that observed in a nonir- 
radiated control population. One may conclude that 
these colorectal, urinary bladder, and uterine cor- 
pus malignancies developed in an area of inter- 
mediate-dose irradiation and that radiation expo- 
sure of these tissues significantly increases the over-all 
risk of these tissues developing a subsequent cancer. 
Epidemiologic studies of irradiated populations sug- 
gest that exposure to lonizing irradiation contributes 
significantly to an individual's over-all risk of develop- 
ing a subsequent malignancy and that this risk in- 
creases with the total exposure in rads.’ | 

Von Herik and associates? reported a 0.75 per cent 


[i 
F 
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incidence of recurrent carcinoma of the cervix 10 or 
more years after radiation therapy at the Mayo Clinc; 
however, they and others* ' suggest that many of 
these cancers are new primary tumors of the vagina. 
Although late recurrent tumor may represent the 
trapping of tumor cells in fibrotic scar, which ulti- 
mately breaks down with the release of tumor cells, 
there is little proof that these nests of tumor cells are 


. actually capable of malignant growth into a late recur- 


rent cervical cancer. The 11 patients in the present 
report who developed squamous carcinoma involving 
the cervix and/or vagina 10 or more years after radia- 
tion therapy for primary cervical cancer represent only 
1.26 per cent of 873 patients treated by primary radia- 
tion therapy for invasive cervical carcinoma between 
1956 and 1966. This low incidence of radiation-' 
induced neoplasia is a small risk even if all 11 of our 
patients were assumed to have developed their malig- 
nancy as a.direct result of their therapeutic pelvic radi- 
ation exposure. 

Some surgical series have reported no recurrent car- 
cinomas of the cervix arising later than 5 years after the 
primary surgery.""'5 Such reports suggest that 
patients with cervix carcinoma treated by radiation 
therapy may be at greater risk to the development of 
recurrent or new primary squamous cancer in the 
upper vagina. We believe that many of these new pri- 
mary tumors reported in the literature as well as some 
of those in the present report are late radiation- 
induced cancers occurring in areas of the pelvis receiv- 
ing only intermediate doses of ionizing radiation from 
both external and intracavitary sources. 

We must conclude from our observations that a 
significant but low risk of radiation-induced malig- 
nancy in the upper vagina exists in patients who receive 
ionizing irradiation of the upper vaginal canal during 
the course of therapeutic irradiation of gynecologic 
cancer. Primary surgical therapy may be a logical 
means of reducing the risk of radiation-induced neo- 
plasia in a few patients having small lesions presenting 
in an early clinical stage. Unfortunately, many patiénts 
have advanced disease at the time of their initial 
presentation with cervical cancer or other gynecologic 
malignancy and will necessarily require therapeutic 
radiation therapy as a major part of their primary 
treatment. l 

All patients receiving radiation therapy to the vagi- 


. nal epithelium should have follow-up Pap smears at 


frequent intervals for life in order to detect vaginal 
neoplasia as well as recurrent cervical cancer. Appro- 
priate investigation of adjacent organ systems exposed 


to ionizing radiation is also required to detect 


radiation-related and other secondary malignancies. 


Volume 127 


Carcinoma of vagina following pelvic irradiation 517 
Number 5 . 


t 


The authors thank Mr. William Carr. Ms. Elsa Wall, 
and Miss Herta Nottelmann of the Computer Section 


of the Department of Gynecology and Obstetrics for 
technical assistance. 


REFERENCES 


. Graham, J. B., Sotto, L. S. J., and Paloncek, F. P.: Persis- 
tent and recurrent cancer of cervix, in Carcinorha of the 
Cervix, Philadelphia and London, 1962, W. B. Saunders 
Company, chap. 28, pp. 447-449. 

. Van Herik, M., Decker, D. G., Lee, R. A., et al; Late 
recurrence in carcinoma of the cervix, Am. J. OBSTET. 
GYNECOL. 108: 1183, 1970. 


10. 


. Upton, A. C.: Etiology of cancer 1-5. Radiation, in Hol- 


land, J. F., and Frei, E., Editors: Cancer Medicine, 
Philadelphia, 1973, Lea & Febiger, Publishers, pp. 90- 
101. 

Castro, E. B., Rosen, P. P., and Quan, S. H. Q.: Car- 
cinoma of large intestine in patients irradiated for car- 
cinoma of cervix and uterus, Cancer 31: 45, 1973. 


. Murad, R. M., Durant, J. R., Maddox, W. A., et al.: The 11. McIntyre, D., and Pointon, R. C.: Vesical neoplasms oc- 
pathologic behavior of primary vaginal carcinoma and its curring after radiation treatment for carcinoma of the 
relationship to cervical cancer, Cancer 35: 787, 1975. uterine cervix, J. Coll. Surg. (Edinburgh) 16: 141, 1971. 

. Colpitts, R. V., and Robers, R. E.: Recurrent carcinoma of 12. Fehr, E. P., and Prem, K. A.: Malignancy of the uterine 
the cervix at the University of Texas M. D. Anderson corpus following irradiation therapy for squamous-cell 
Hospital and Tumor Institute at Houston, January 1948, carcinoma of the cervix, Am. J. OBSTET. GYNECOL. 119: 
to August 1963, in Cancer of the Uterus and Ovary, 685, 1974. 

Chicago, 1969, Year Book Medical Publishers, Inc., p. 13. Geisler, H. E.: Carcinoma of the cervix or vagina, 10 or 
269-295. more years after therapy: Recurrence or new primary? J. 

. Easson, E. C., and Russell, M. H.: The curability of cancer Ind. State Med. Assoc. 67: 711, 1974. 
in various sites, Fourth statistical report from the Christie 14. Bonney, V.: The results of 500 cases of Wertheim opera- 
Hospital, London; 1968, Pitman Medical, p. 74. tions for carcinoma of the cervix, J. Obstet. Gynaecol. Br.. 

. Arneson, A. N., and Schellhas, H. F.: Multiple primary Commonw. 48: 421, 1941. 
cancers in patients treated for carcinoma of the cervix, 15. Munnell, E. W., and Bonney, W. A., Jr.: Critical points of 
Am. J. OBSTET. GYNECOL. 106: 1155, 1970. failure in the therapy of cancer of the cervix. A study of 

. Buchler, D. A.: Multiple primaries and gynecologic 250 recurrences, Am. J. OBSTET. GYNECOL. 81: 521, 1961. 
malignancies, AM. J. OBSTET. GvNEcoL. 123: 376, 1975. 16. Brunschwig, A.: Surgical treatment of carcinoma of the 


. United. Nations Scientific Committee on the Effects of 
Atomic Radiation, Report of official records of the Gen- 
eral Assembly, Twenty-seventh Session, Vol. 11, Suppl. 
No. 25 (A-8725), 1972. 


cervix, recurrent after irradiation or combination of ir- 
radiation and surgery, Am. J. Roentgenol. 99: 365, 1967. 


Increased incidence of postoperative localized osteitis in 
mandibular third molar surgery associated with patients. 


using oral contraceptives 


JAMES B. SWEET, D.D.S., M.S. 
DONALD P. BUTLER, D.D.S. 
Bethesda, Maryland 


Current literature has noted the various side effects of oral contraceptives. Oral surgeons 
have recently encountered an increased incidence of postoperative localized osteitis 
occurring with removal of mandibular third molars. This article documents the 
occurrence of this phenomenon among 105 women participating in a recent study at the 
Clinical Center of the National Institutes of Health. (AM. J. OBSTET. GYNECOL. 127: 


518, 1977.) 


A RECENT ISSUE of The Medical Letter’ noted various 
studies and concluded that serious adverse effects asso- 
ciated with oral contraceptives include thromboem- 
bolism, stroke, myocardial infarction, hepatic tumors, 
hypertension, and gallbladder disease. Such other 
possible adverse effects as urinary tract infections, 
photosensitivity, erythema multiforme, and erythema 
nodosum were also reported to be more frequent in 
users of oral contraceptives. 

Recent publications in the dental literature” ? have 
documented an increased incidence of postoperative 
localized osteitis in the mandibular third molar (wis- 
dom tooth) region of the mouth in patients using oral 
contraceptives. Localized osteitis is also known as alveo- 
lar osteitis, localized osteomyelitis, alveolitis sicca 
dolorosa, alveolalgia, sloughing socket, necrotic alveo- 
lar socket, and, most commonly, known as dry socket.* 
The latter term is derived from the loss of the normal 
clot after a tooth extraction and the resultant denuded 
alveolar bone occurring in the mandible or maxilla. 
This localized osteitis results in severe postoperative 
pain, often controlled only by placement of a sedative 
dressing on the extraction site. Due to the clot lysis, a 
necrotic odor and a foul grayish discharge also accom- 
pany this complication. 
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A study (unpublished data) has recently been com- 
pleted in which 211 patients participated, 105 of whom 
were female subjects between 15 and 30 years of age. 
The primary purpose of this study was to demonstrate 
whether use of different lavage volumes during man- 
dibular third molar surgery would decrease the rate of 
postoperative localized osteitis. As established in the 
research protocol, surgical extraction of bilateral man- 
dibular third molars was performed on all patients: 
Low volume lavage of sterile normal saline was deliv- 
ered to the postextraction site on one side, while high 
volume lavage was used on the contralateral site. 

Preoperatively, all patients had been specifically 
asked on a medical questionnarie if they had been tak- 
ing oral contraceptives; however, no attempts were: 
made to ascertain which type of contraceptive was 
being used. During the study, the investigators felt 
there was a trend toward an increased incidence of 
localized osteitis present in the patients taking oral con- 
traceptives. Since these figures were incidentally avail- 
able, it was decided to compare the occurrence of lo- 
calized osteitis in those individuals who had or had not 
been using oral contraceptives. 


Comment 


Although the number of female patients using oral 
contraceptives in this particular study is only 17 per 
cent (18 out of 105), it may be noted that these patients 
represent over 40 per cent (7 out of 17) of the total 
postoperative localized osteitis cases (Table I). 

Over 19 per cent (7 out of 36) of the mandibular 
third molar extraction sites in women using oral con- 
traceptives had a postoperative localized osteitis. This 


Volume 127 
Number 5 


Postoperative localized osteitis associated with oral contraceptives 519 


Table I. Postoperative complications of mandibular third molar surgery in women. 
using and not using oral contraceptives 










No. of 


patients 
Using oral contraceptives 18 
Not using oral contraceptives 87 
Total female patients 105 


compared with only a 5.7 per cent (10 out of 174) inci- 
dence in the same areas of those female patients not 
using the oral contraceptives. 

These results confirm those of other studies*^ ? in 

«which the incidence of localized osteitis in mandibular 

third molar surgery is much greater in female patients 
using oral contraceptives than in those having the same 
type of surgery but not taking oral contraceptives. 

Some studies have demonstrated that oral contracep- 
tives and estrogens have an effect on blood-clotting 
factors.” 5 In addition, there appears to be a great in- 
crease in fibrinolytic activity in those patients receiving 
oral contraceptives.” * Due to the cyclic nature of pa- 
tients' coagulation and fibrinolytic factors when taking 
oral contraceptives, there may be a temporary change 
in the hemostatic mechanism, whereby the fibrinolytic 
components are increased in relation to clotting fac- 
tors." ? If this change happens to occur during the 
period when a patient is recovering from a third molar 
extraction, an increased incidence of clot loss (and "dry 
socket") could possibly occur. Birn'? and Gabler and 
associates have investigated the relationship of 
fbronolytic enzymes to localized osteitis. Birn con- 
cluded that after removal of teeth, tissue activators are 
released which may give rise to high fibrinolytic activ- 
ity, producing the lysis of the blood clot. 

The majority of young people have third molar 
teeth. Most of these need to be removed and in many 





extraction sites 





No. of 
extraction sites 
with localized osteitis 


Percentage of 
localized osteitis 






g 19.4 
10 5.7 
TT 8.1 


cases may be scheduled for removal on an elective 
basis. To decrease the likelihood of localized osteitis 
occurring in female patients, it might be suggested 
that: (1) the patient have the procedure accomplished 
at an early age prior to use of contraceptive pills, (2) the 
patient defer the procedure until a period when she is 
not taking the contraceptive, or (3) the patient defer 
the procedure until a short period of abstinence from 
oral contraceptives (i.e., the first week in the menstrual 
cycle, as many patients do not use the contraceptive 
pills during this period of time). 

This last suggestion has not actually been clinically 
tested as yet. However, fibrinolytic activity seems to de- 
crease a few days after withdrawal of oral contracep- 
tives.? Therefore, it seems highly probable that follow- 
ing this proposal should decrease the incidence of 
localized osteitis. 


Conclusions 


Localized osteitis occurring postoperatively in man- 
dibular third molar extraction sites is appreciably in- 
creased in those patients using oral contraceptives. Pa- 
tients who will be subjected to this type of surgery 
should be cautioned in advance that their chances of 
postoperative complications associated with this entity 
are higher than average while using oral contracep- 
tives. 
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for conception control 
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Estradiol pellet implantation for contraception offers another alternative in conception 
control. The occurrence of only two pregnancies in 1,668 cycles (Pearl index: 1.42) 
reflects us efficacy. The advantages over oral contraceptives are: (1) absence of 
gastrointestional symptoms, (2) minimal untoward effects, (3) no patient failure, and (4) 
convenience. Progressive stebdoum. in dose reduces the total amount of steroid used in 
long-term contraception. Contraceptive effect may not occur during the first month of 
implantation; adequate precaution should be taken. Because of the efficacy, minimal 
untoward side effects, and excellent patient acceptability, this regimen may be considered 
for contraception in developing countries and when other modalities are contraindicated. 


(AM. J. OBSTET. GYNECOL. 127: 520, 1977.) 


THE CONCEPT OF steroida! oral contraceptives was 
introduced two decades ago by Rock, Garcia, and 
Pinkus.* ? Several untoward effects, such as increased 
risk of thromboembolic diseases and hypertension, are 
associated with the contraceptive's use. Mills and co- 
workers? ! have demonstrated that steroids, such as 
mestranol and norethindrone, used in oral contracep- 
tive medications disappear rapidly from the blood- 
stream; their metabolites, however, persist in the blood 
with a mean half-life varying from 37 to 83 hours. A 
"staircase effect" in the buildup of metabolites is ob- 
served with the daily ingestion of the pill. Lebech and 
Borggaard? have reported that synthetic estrogen ad- 
ministration causes a rise in the triglyceride concentra- 
tion and a fall in the antithrombin-III concentration in 
plasma. Such effects were not observed following natu- 
ral estrogenic preparation. The search continues for 
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the contraceptive with minimal undesirable reactions 
and maximum efficacy. 

Pure crystalline pellets of estradiol, implanted subcu- 
taneously at 6 month intervals, have been employed for 
the management of various gynecologic disorders and 
menopause by one of us (R. B. G.) for 35 years.’ Em- 
peraire and Greenblatt? reported that the implantation 
of four pellets of estradiol (25 mg. each) at 6 month 
intervals provided excellent conception control. A 
short course of potent oral progestogen was adminis- 
tered at monthly intervals to induce regular withdrawal 
bleeding. Pellet implants obviated patient-failure con- 
ceptions because of missed pills. The use of a pure 
natural estrogen is more biologic and appears to lessen 
many of the untoward effects. A step-down method for 
ovulation suppression using oral conjugated estrogens 
(U.S.P.) as reported by us in 1952 and 1954 prompted 
a similar step-down regimen with pure crystalline es- 
tradiol pellets.” ° Thus a study was undertaken employ- 
ing four, three, two, and one pellets at 6 month inter- 
vals. Such a plan greatly reduced the amount of 
estradiol needed for long-term conceptive control 
and proved most promising. 


Material and methods 


A total of 123 sexually active women were studied in 
this series. Patients were followed for a total of 278 
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trials, 1,668 cycles, or 128.3 woman years (Fig. 1). In- 
formed consent was obtained from each subject. Ages 
ranged from 15 to 45 with a mean of 24 years. Previous 
ovulatory menstrual cycles were confirmed by basal 
body temperature (BBT), endometrial biopsies, and/or 
prior pregnancies. Body weight varied from 89 to 
225.7 pounds with a mean of 131.3 pounds. Blood 
pressure values were within normal range. Nine pa- 
tients complained of hypermenorrhea and 20 of pre- 
menstrual headaches prior to start of therapy. None of 
the patients presented a history of thrombophlebitis or 
diabetes. General disease and gynecologic disorders 
were ruled out with an exhaustive anamnesis and phys- 
ical examination. 

The pellets are implanted subcutaneously in the ab- 
dominal wall, 1 to 2 inches above and parallel to Pou- 
part's ligament. An intradermal wheal is raised with 
0.5 ml. of 2 per cent procaine prior to insertion of a 
Kearn’s implanter. Estradiol pellets are available from 
Schering Corporation, Bloomfield, New Jersey, as 
Progynon pellets. The implanter and estradiol pellets 
are available from Bartor Pharmacals, Rye, New York 
or Bartor International, Box 1242, Palm Desert, 
California 92260. The procedure is simple and does 
not incapacitate the patient. The initial implant consists 
of four pellets of estradiol (25 mg. each), which is re- 
duced by one on each subsequent visit at 6 month 
intervals. After the fourth implantation, the reduced 
dosage is continued as long as the patient desires. Some 
have been on this scheme for 8 to 10 years. Withdrawal 
bleeding is induced monthly with an oral progestogen, 
such as norethindrone acetate (5 mg.) or medroxy- 
progesterone acetate (10 mg.) for 5 to 7 days. Periodic 
evaluations were performed, with special attention to 
pelvic and breast examination. Pap smear, CBC, SMA 
18 including triglycerides, T4, determinations, and 
urinalysis were performed at each visit. Blood pressure 
and weight were recorded at regular intervals. In 11 
selected patients, an oral glucose tolerance test was per- 
formed before and during treatment according to the 
standardized procedure of the American Diabetes As- 
sociation as described by Klimt and associates.!? Forty- 
nine endometrial biopsies were obtained at various 
time intervals during therapy and 186 basal body tem- 
perature records were available for analysis. Frequent 
measurement of serum FSH and LH were performed 
in several volunteers by radioimmunoassay. The mate- 
rial was obtained from the Hormone Distribution Pro- 
gram of NIAMD & D, of the National Institutes of 
Health, U. S. Public Health Service. Serum estradiol 
and progesterone were assayed by the multiple steroid 
radioimmunoassay technique of Parker, Jr., Ellegood, 
and Mahesh."! 
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Fig. 1. Estrogen pellet implantation for contraception. Pa- 
tients were on 100 mg. implants during cycles 1 to 6, 75 mg. 
during cycles 7 to 12, 50 mg. during 18 to 18, and 25 mg. for 
cycles 19 and above. 


Results and comments 


The weight changes in 66 patients 6 months after the 
first implantation, 45 patients after the second, and 22 
patients after the third are shown in Tables I and II. 
The changes after the 25 mg. implant are not shown 
because of the small number of observations. The 
mean weight change was a gain of 0.08 + .80, 
0.18 + 0.93, and 0.28 + 2.30 pounds after 6, 12, and 
18 months of treatment. À few patients did not show 
any weight change and the mean change for the entire 
group was even less. In spite of a very small and in- 
significant weight change by the entire group, some 
individual patients experienced a marked increase or 
decrease in weight and the maximum weight gained 
or lost is indicated in Table I. In addition, the percent- 
age of patients with a change of more than 5 per cent 
of their initial weight is also shown (Table II). It is 
improbable that these changes are any different from 
normal variations in body weight of controls. 

No patient was hypertensive before the start of 
treatment and none developed hypertension while on 
treatment. Table I shows the change in systolic and 
diastolic blood pressure in patients 6, 12, and 18 
months after estrogen pellet implantation. The mean 
alteration in systolic pressure in patients showing a 
change was —4.7 + 1.9, —1.7 + 1.6, and —1.4 + 2.8 
mm. Hg and in diastolic pressure, —1.8 + 1.2, 
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Table I. Changes in body weight and systolic and diastolic blood pressure 


No. 1 
6 mo. after 100 mg. 


i Weight 

(ib.) 
Total no. of patients 66 
Patients showing change 54 
Mean change + S.E. those showing change 0.08 + .80 
Mean change + S.E. entire group 0.06 + 1.1 
Maximum increase 11 
Maximum decrease 18 


Maximum blood pressure 
Minimum blood pressure 


Courses of treatment* 


No. 2 
6 mo. after 75 mg. 





Systolic Diastolic 
blood blood 
pressure pressure Weight 
(mm. Hg) (mm. Hg) (Ib.) 
66 66 45 45 
36 35 40 26 
—4.] +19 -1.8 = 1.2 0.18 + .93 -—L m 
cd gcESE =O E .6 0.16 + .68 =1,0. 2 
20 20 9 30 
50 50 2] i 20 
138 80 
80 50 88 


Systolic 
blood 
pressure 
(mm. Hg) 


^ ` ‘ = v 
*Note that the second course of treatment was the result of 12 months of estradiol pellet exposure and the third course was after 1 
months. All weight and blood pressure change comparisons are made with initial values at the start of pellet implantation. 


Table II. Percentage of patients showing greater than 
10 per cent change in systolic or diastolic pressure 
and 5 per cent or more weight gain or loss 





Courses of treaiment* 




















ł 2 E 
Percentage of 6 mo. after | 6 mo. afler | 6 mo. after 
patients 100 mg. 75 mg. 50 mg. 
10 per cent or 291 20 18.2 
greater increase 
in systolic or 
diastolic pressure 
10 per cent or 34.8 33.5 40.9 
greater decrease 
in systolic or 
diastolic pressure 
5 per cent or more 7.8 18.4 27.8 
weight gain 
5 per cent or more 9.3 14.3 9.1 


weight loss 


*Note that the second course of treatment was the result of 
12 months of estradiol pellet exposure and the third course 
was after 18 months. All blood pressure and weight compari- 
sons are made with initial values at the start of pellet implanta- 
tion. 


—0.8 x 1.7, and —0.8 + 2.4 mm. Hg, respectively, 
after 6, 12, and 18 months of treatment. The mean 
change in the entire group was even smaller. In view of 
the ill-defined criteria of what constitutes a significant 
change in blood pressure, Table I provides values 
of maximum and minimum systolic and diastolic 
pressures in individual patients as well as the maximum 
change. Table II illustrates the percentage of patients 
that had a change greater than 10 per cent from the 
initial systolic and diastolic pressures while on estradiol 
pellets. 

The results of the standardized glucose tolerance test 
in 1l patients before and during pellet implantation 


Table HI. Serum FSH, LH, estradiol, and 
progesterone in two volunteers implanted with 100 
mg. of estradiol 





FSH LH Estradiol | Progesterone 
ml.U.hnl. | miU./ml. || ng./ml. ng/ml. 


Volunteer A* 
Date of unplant: 7/08/74 
Around early part of cycle 


7/10/74 7.2 <0.9 0.11 0.21 
7/16/74 3.8 <0.9 0.26 0.28 
7/19/74 5.5 <0.9 0.15 0.13 
7/19/74 <3.0 <0.9 0.20 0.11 
8/01/74 «3.0 «0.9 0.17 0.15 
8/30/74 2.0 «0.9 0.20 0.17 

Volunteer B* 

Date of implant: 8115174 

Around midcycle 
8/15/74 3.] 1.8 0.20 0.34 
8/20/74 «1:9 «0.9 0.36 1.76 
8/22/74 «1.5 «0.9 0.38 23.0 
8/26/74 «0.9 «0.9 0.33 23.0 
8/29/74 < 1.5 «0.9 0.15 1.19 
9/03/74 1.5 «0.9 0.09 «0.02 


*Volunteer A did not ovulate on the implant whereas 
Volunteer B ovulated with a normal duration corpus luteum 
function. 


showed no abnormalities. No significant changes oc- 
curred in the blood profile or in the Pap smears. Five of 
the nine patients with a previous history of hyper- 
menorrhea and 14 of 20 patients with premenstrual 
headaches improved during therapy. Untoward effects 
were headache in one, hypermenorrhea in nine, breast 
tenderness in seven, and mild fluid retention in 15 pa- 
tients. The basal body temperature records appeared 
to be monophasic prior to the cycle ingestion of the 
progestogen and in a few the charts were equivocal. A 
total of 49 endometrial biopsies were obtained—24 
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No. 3 
6 mo. after 50 mg. 









Diastolic Systolic Diastolic 
blood blood blood 
pressure Weight pressure pressure 
(inm. Hg) (mm. Hg) 





45 22 22 22 

16 14 1] 10 
-0.8 € 1.7 28 + 2.30 -1,4 + 2.8 —0.8 +2.4 
-0.3 x 6 0.17 + 1.44 ~0.8 x 1.7 —0.4 x 1.1 

20 11.3 10 20 

20 23 20 12 

80 120 80 

50 90 50 


were proliferative, four were secretory, 16 showed 
slight, simple hyperplasia, and five, benign cystic glan- 
dular hyperplasia. Of the biopsies taken from four pa- 
tients in whom a secretory endometrium was found, 
two were obtained during the course of an oral proges- 
togen; we cannot assume that ovulation escape did not 
occur in these two. In previous studies, we have shown 
that the hyperplasia and cystic glandular hyperplasia 
readily change to a secretory type of endometrium fol- 
lowing a course of an oral progestogen.” ?? In the 


current study all subjects were receiving a progestogen . 


on a monthly cyclic basis. If the biopsy is taken prior to 
day 18, it may shown endometrial hyperplasia. How- 
ever, if the endometrium is sampled on day 27, it will 
be secretory. 

A volunteer of proved fertility has been on estrogen 
pellet implants for over 8 years for the purpose of con- 
traception. During the last 5 years, she has received 
only one 25 mg. implant at 6 month intervals. Blood 
pressure and weight remained in the normal range. 

It was of interest to examine the time period of pellet 
implantation. The results of pellet implantation in a 
volunteer in the early part of the menstrual cycle show 
prompt and sustained suppression of ovulation as 
judged by serum gonadotropins, estradiol, and pro- 
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gesterone (Table III). On the other hand, if the pellets 
were implanted near the midcycle, ovulation and cor- 
pus luteum function could take place (Table III). In 
this volunteer, the preovulatory rise of gonadotropins 
was not found, presumably because of lack of sampling 
between August 15 and 20. Nevertheless, ovulation was 
suggested by the BBT and serum progesterone levels. 
After the first induced period, there was a sustained 
suppression of ovulation. 

In this series there were four pregnancies. Two of 
the four pregnancies occurred within the first month 
of the pellet implantation. In view of the inability of the 
pellet implant to suppress the first ovulation implanted 
at certain phases of the cycle as shown in Table III, it is 
important to emphasize that the first month after the 
initial implant is not a safe period for contraceptive 
efficacy. The other two pregnancies occurred several 
months after the 100 mg. pellet implantation and a 
Pearl index of 1.42 was estimated for the two cases of 
the method failure. 


Summary 


Estradiol pellet implantation for conception control 
offers another alternative in the wide choice of 
methods available. The occurrence of only two preg- 
nancies in 1,668 cycles (Pearl index: 1.42) reflects the 
efficacy of the scheme. The advantages over oral con- 
traceptives are absence of gastrointestinal symptoms, 
minimal untoward effects, and no possibility of missing 
a pill at a critical time (patient failure). The progressive 
stepdown in dose reduces the total amount of steroid 


necessary for effective long-term contraception. Ad- 


verse reactions are infrequent. 

Caution should be exercised during the month of the 
first implantation should it take place after seventh day 
of the cycle. Patients who could not tolerate oral con- 
traceptives because of headaches, nausea, and other 
untoward responses found the pellet regimen satisfac- 
tory. A new approach to contraception is thus available 
for those in whom oral contraceptive agents and/or 
intrauterine devices are contraindicated. It 1s believed 
that by using natural estrogens, the incidence of 
thromboembolic disease may be greatly reduced. 
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Cold pressor test in women: Effect on vaginal blood flow 
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Vaginal blood flow changes in women were evaluated qualitatively by heat-flow discs 
mounted on a cooled vaginal probe. Statistically significant increases in vaginal blood 
flow, systolic blood pressure, and pulse rate were found in seven normal subjects during a 
4 minute immersion of one hand in ice water. (AM. ]. OBSTET. GYNECOL. 127: 525, 


1977.) 


THE VOLUME of blood passing in a given time 
through an organ is determined by the resistance of- 
fered to the flow as well as the arteriovenous pressure 
difference across the vascular bed. Insofar as vaginal 
circulation is concerned, vascular resistance is consid- 
erably influenced by estrogens which are known to be 
potent vasodilators of many parts of the reproductive 
tract. High rates of blood flow through the vagina have 
been recorded by thermal techniques after estrogen 
administration to castrated ewes' * and during the es- 


trous cycle? * just prior to and during behavioral heat, : 


when endogenous estrogens are known to be elevated. 
Vaginal pulse amplitude in women is elevated at mid- 
cycle,” and there is presumptive evidence* that 
hormone-induced vaginal blood flow changes may ex- 


plain the well-known sign of pregnancy described by. 


Chadwick." 

Thus, although there is proof of control of vaginal 
vascular resistance, and thus vaginal blood flow, by cer- 
tain hormones, virtually nothing is known about the 
relative importance of blood pressure in determining 
flow through this organ. Immersion of the hand in ice 
water has been a standard technique for elevating 
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blood pressure acutely. In the present investigation this 
cold pressor test was administered to a group of nor- 
mal women in an attempt to determine if vaginal blood 
How is affected by thermal stress and concomitant 
changes in blood pressure. A preliminary report has 
appeared.® 


Methods 


Seven healthy, nulliparous women 20 to 24 years of 
age served as subjects. Six subjects were menstruating 
regularly; four of these were on no medication and 
were studied on cycle days 2, 19, 23, and 26, respective- 
ly; two patients were taking Ovulen (Searle & Compa- 
ny) and were studied on days 6 and 18, respectively. 
One subject had a therapeutic abortion 3 weeks pre- 
viously. Subjects slept overnight in a quiet, temper- 
ature controlled (23 + 0.5° C.) room. They were 
awakened at 7 A.M., turned in a supine position, if 
necessary, and immediately took their own vaginal 
temperature (+0.01° C.) with an expanded scale mer- 
cury thermometer the bulb of which was placed to a 
depth of 4 inches. The thermometer was withdrawn 
and replaced with a sterile, easily insertable, self- 
retaining vaginal probe’ so that four bismuth telluride 
heat-flow discs (surface area, 4 sq. cm.) embedded in its 
walls were constantly positioned to a depth of 4 inches. 
Apart from these procedures—which the subjects ac- 
complished themselves—there was no physical move- 
ment between awakening and the test. 

Room temperature water was pumped from a large 
reservoir at a rate in excess of 100 ml. per minute 
through the core of the probe. Heat extracted from the 
vaginal wall and flowing across the heat-flow discs pro- 
duced an electrical signal which was recorded on a strip 
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HEAT FLOW DISCS OUTPUT (mV) 


INSERTION X 





TIME (5MIN INTERVALS) 


Fig. 1. Electrical output of heat flow probe upon insertion of 
probe in vagina. ° 


chart. Approximately 15 minutes were needed for a 
steady millivolt output to be achieved as seen in the 
representative record in Fig. 1. During this equilibrium 
time, a pressure cuff was applied to one upper arm and 
attached to an electrosphygmomanometer (Narco, 
PE-300) programmed to inflate and deflate once per 
minute. Arterial blood inflow was totally occluded for a 
duration of 5 to 10 seconds. Pulse was sensed and re- 
corded continuously by a photoelectric pulse transducer 
(Narco, No. 323) placed around a second toe. Pulse 
rate at time of estimation of systolic blood pressure was 
taken as number of pulses counted from 30 seconds 
prior to the point on the record that systolic blood 
pressure was measured to 30 seconds after this ume. 
Heat flow was inferred from the millivolt output of 
the discs, which were connected in a series. In order to 
account for differences in heat flow due to variations in 
vaginal temperature between subjects, the millivolt 
output was divided by the difference between.the ini- 
tial vaginal temperature and the circulating water. 
Several minutes prior to the cold test, a container of 
ice-water slush was placed at bed height, within easy 
reach of the arm unencumbered with the pressure 
cuff. With the exception of the minimal effort neces- 
sary to move the forearm to the ice bath, and submerge 
the hand up to the wrist, no body movements were 
permitted for the remainder of the test. The timing of 
the request to place the hand in the ice water (which 


was arranged to be midpoint between the readings of 


the systolic blood pressure) could not be anticipated by 
the subjects. dt 

The experimental protocol was repeated the follow- 
ing morning in two patients except for the substi- 
tution of the vaginal probe with a 36 gauge cop- 
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Fig. 2. Heat flow probe cutput, systolic pressure, and pulse 
rate after hand immersion in ice water. e—e—e, level of 
variables during a 5 minute preimmersiorn period. See text for 
regression equations describing data. 


per-constantan thermojunction. Vaginal temperature 
(+0.025° C.) was monitored continuously prior to, dur- 
ing, and after the cold pressor test. Data was analyzed 
by method of least-squares analysis of variance which 
included patient and time in the statistical model. 


Results 


No recognizable change in values: of vaginal heat 
flow (HF), systolic blood pressure (BP), or pulse rate, 
(PR) was noted during the 5 minute period prior to 
hand immersion (Fig. 2). The mean preimmersion HF, 
BP, and PR levels were 266.9 uV per degree centi- 
grade, 100.4 mm. Hg, and 67 per minute. Significant 
increases (P « 0.01) in all the parameters occurred 
after immersion; the mean peak responses were at- 
tained at 2.4, 3.4, and 0.9 minutes and averaged 270.0 
HV per degree centigrade, 115.8 mm. Hg, and 69.8 per 
minute. | E 

The responses are illustrated (Fig. 2) by curvilinear 


regressions comprised of data beginning 30 seconds 
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after the hand immersion, and continuing for 5 min- 
utes following the 4 minute hand immersion. 
Prediction equations upon which curves in Fig. 2 are 
based are: Yup = 225 + 4.70X + 0.1479X? — 
0.028163X* + 0.00069893X4; Ygp = 44.6 + 1.938X + 
1.0533X? — 0.008158X? + 0.001588X"; and Ypr = 73.1 
— 3.729X% + 0.6595X? — 0.04052X? + 0.000795X*, 
where Y = the predicted values for HF, BP, and PR 
and X = time in minutes plus 12, respectively. 
Coefficients of multiple determination, representing 


the percentage of the within-subject variability ac- - 


counted for by systematic changes during the experi- 
ment, were 37.8, 49.7, and 7.6 per cent, respectively. 

In five of seven subjects a rapid decrease in toe pulse 
amplitude occurred upon immersion (Fig. 3). No de- 
tectable changes in vaginal temperature were noted 
during the 4 minute cold pressor test or in the sub- 
sequent several minutes. 


Comment 


Stabilization of the thermoelectric output of the 
heat-flow probe prior to the cold test required several 
minutes in each patient. During this time, heat stored 
in the immediate vicinity of the probe (and for an inde- 
terminate depth) was removed. As a result, the vaginal 
tissue was slightly cooled. As blood flow increased fol- 
lowing the test procedure, warm blood flowed into the 
cooled region more rapidly. Thus, more heat was 
available for transport across the heat-flow disc and, 
consequently, thermoelectric output of the discs in- 
creased. In principle, this is how the thermal probe 
operates to reflect blood flow change. It should be em- 
phasized, however, that thermal conductance of tissue 
is determined by a number of variables, only one of 
which is blood flow. The heat-flow technique described 
has the advantage of being noninvasive and of provid- 
ing continuous information about blood flow status, 
but is best used to evaluate change in direction of flow 
or relative magnitude of flow. 

In the present study four patients were studied at 
different stages of the menstrual cycle. All showed 
qualitatively similar responses in blood pressure and 
vaginal heat How. The same was found to be true in two 
patients taking oral contraceptives. Thus, the modify- 
ing effects of female sex steroids (endogenous and 
exogenous) on cold pressor-induced changes in vaginal 
blood flow appears to be minimal. 


Cold pressor test in women 527 


9 

a 

à 246 PATIENT CH 
u 24 

; 2 

I 238 

a 

2 

„~ 140 

ai 

giao 

E EI20 

> 

2 iO 

z 

= 80 

2 60 

258. |. WE o xm Cc w 
2g 

x 2 ML 





TIME (I MIN, INTERVALS) 


Fig. 3. Representative experiment in one subject showing vag- 
inal heat flow, systolic pressure, pulse rate, and relative pulse 
amplitude during cold pressor test. Photoelectric pulse trans- 
ducer placed around a second toe. 


Immersion of the hand in cold water resulted in an 
increase in vaginal heat flow which was not related to a 
spurious increase in vaginal temperature. A rise in vag- 
inal temperature would have increased the signal 
from the heat-flow discs irrespective of whether or not 
a change in vaginal blood flow had occurred. 

In five of the seven women rapid decreases in toe 
pulse amplitude occurred upon immersion of the hand 
in ice water, indicating that blood flow through the toe 
(and probably vascular beds in other parts of the skin) 
fell. The reflex increase in peripheral vascular resis- 
tance together with an increased cardiac output’ is un- 
doubtedly responsible for the transitory increase in 
blood pressure seen following cold pressor stimulation. 
Unlike the vascular response of the skin to the cold, 
our data indicate that vaginal blood flow increased. 
This increase is most likely due to an overriding ne: 
effect of an increased pressure difference across the 
vascular bed of the vagina. 
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Effect of betamethasone on analysis of amniotic 
fluid in the rhesus-sensitized pregnancy 
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Betamethasone was administered to six rhesus-sensitized pregnant women carrying seven 
fetuses in ax attempt to accelerate fetal pulmonary maturation. A reduction m optical 
density of amniotic fluid at 450 mu was observed in all cases following steroid therapy; 
however, only minimal changes were noted in the lecithin-sphingomyelin ratio. The 
implications of these findings for the management of rhesus-sensitized pregnancies are 


discussed. (AM. J. OBSTET. GYNECOL. 127: 529, 1977.) 


RECENT EVIDENCE indicates that maternal glucocor- 
ticoid administration may result in increased quantities 
of surface-active material in the amniotic fluid." * 
The present report suggests that spectrophotometric 
analysis of amniotic fluid for bilirubinoid products may 
also be affected by administration of glucocorticoids to 
the mother. 


Material and methods 


Since July, 1975, we have administered the glucocor- 
ticoid betamethasone to three rhesus-sensitized women 
with severely affected fetuses in the hope of accelerat- 
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ing pulmonary maturity in the fetus to such a degree 
that intrauterine fetal transfusion might be avoided 
and immediaté delivery undertaken. In addition, 
glucocorticoid was administered to three women carry- 
ing four fetuses in whom deterioration of the fetal state 
had occurred. In these latter fetuses, multiple am-: 
niocenteses spanning a period of six to nine weeks had 
demonstrated moderate rhesus disease, but a rising 
concentration of bilirubinoid pigment in amniotic fluid 
(A optical density 450 [AO.D.450] value) suggested a 
worsening of the fetal condition (Fig. 1). Although the 
gestational age exceeded 32 weeks, the lecithin- 
sphingomyelin (L/S) ratio was less than 1.5 (Table I). 

In all six patients, betamethasone* was administered 
to the mother intramuscularly in two doses of 12 mg. 
each, 24 hours apart. Repeat amniocentesis for 


*Celestone, 6 mg. of betamethasone acetate and 6 mg. of 
betamethasone phosphate, Schering Corp. 
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FETUS NO. 


CHANGE IN OPTICAL DENSITY AT 450 my 





30 32 34 36 38 40 


26 28 
WEEKS GESTATION 


Fig. 1. Logarithmic change in optical density of amniotic fluid 
at 450 my. in seven fetuses prior to and following administra- 
tion of betamethasone to the mother. Asterisk indicates time 
of betamethasone administration. Final AO.D.4so value for 
each fetus was obtained within 24 hours of delivery or in- 
trauterine fetal transfusion. 


spectrophotometric analysist and determination of the 
L/S ratio? was performed two to 10 days after the first 
steroid injection. The amniotic fluid obtained prior to 
and following corticosteroid administration was free of 
meconium. 


Results 


In all cases studied, a reduction in optical density of 
amniotic fluid at 450 mpy was noted following the ad- 
ministration of betamethasone to the mother (Fig. 1). 
Since the AO.D.4so values in Fig. 1 are plotted on a 
semilogarithmic scale, the changes in optical density 
are not comparable from patient to patient.* There- 
fore, the linear rather than the logarithmic change in 
optical density at 450 my prior to and following steroid 
therapy is listed for each fetus in Table I. 

In the first fetus studied (No. 1), the decrease in the 
AO.D.459 value after betamethasone therapy caused us 
to delay the performance of an intrauterine fetal trans- 


+Bausch and Lomb Spectronic 500. 
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Table I. Linear deviation in optical density of 
amniotic. fluid at 450 my and L/S ratio prior to and 
following administration of betamethasone to the 
mother 


Pre- Post 
treal- | treat- 
ment ment 


Pre- 
treat- 
meni 


























Gestation 


Fetus 
(weeks) 


] 28 0.275 0.220 0.7 0.7 7 
2 32 0.195 0.165 1.0 1.5 3 
3 35 0.080 0.000 1.4 2.7 10 
4 33 0.200 0.170 1.0 1.4 3 
5 36 0.080 0.000 1.4 1.6 4 
6 36 0.018 0.000 1.4 1.8 4 
7 20 0.850 0.170 0.5 0.6 2 


Gestational age at start of steroid therapy is indicated in 
the column on the left. Interval between amniocenteses is in- 
dicated in the column on the right. 


fusion. Radiographic examination of the fetus demon- 
strated good flexion of the lower extremities and spine 
and the absence of scalp edema. Amniocentesis was 
repeated five days later, and a further decrease in the 
AO.D.459 value was noted; however, the L/S ratio which 
was 0.7 prior to the steroid therapy remained un- 
changed. The fifth amniocentesis, which was per- 
formed 12 days after the first steroid injection, demon- 
strated a marked increase in optical density at 450 mp. 
In addition, extension of the lower extremities of the 
fetus was evident radiographically. Since the L/S ratio 
was 0.8, an intrauterine fetal transfusion was per- 
formed; 60 ml. of ascitic fluid was removed from the 
fetal peritoneal cavity prior to the transfusion. 

Table H summarizes the clinical course of all seven 
fetuses studied. Fetuses 5 and 6 were twins; the former 
was Rh positive and affected, but the latter was Rh 
negative and unaffected. In those cases in which a 
marked reduction in the logarithmic AO.D.450 value oc- 
curred following steroid therapy (Nos. 3, 5, 6, and 7), 
management was based on the AO.D..459 value obtained 
prior to drug administration. Either delivery or in- 
trauterine fetal transfusion was performed as soon as 
the L/S ratios after steroid administration were avail- 
able. 

The L/S ratios obtained prior to and following 
steroid therapy are listed in Table I. The two fetuses 
treated at very early gestations (less than 30 weeks) 
demonstrated low L/S ratios with minimal change in 
the values after steroid therapy. The mothers of the 
remaining fetuses received the drug between 32 and 36 
weeks. Fetus No. 3 exhibited a marked rise in the L/S 
ratio; however, the interval of time between drug ad- 
ministration and the repeat amniocentesis was 10 days. 
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Table I. Clinical course- ots sever n&oriatés. in ; Rh. sensitized pregnancies treated anienatally with betamethasone 
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Cord bilirubin value refers to total bilirubin; direct fraction’ was less than 0. 5 mg. per cent in all. cases. 1° C/S, Primary cesarean ` 


` section; NET, neonatal exchange transfusion; RDS, respiratory: distress syndrome. | 
SEereetituge of fetal cells in cord blood as determined by the Kleihauer-Betke technique. 
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In addition; the gestational age of this fetus was ; 375. i F? that ie agents may alter the response of the 

"weeks at the time of the last.amniocentesis. In the re- a fetal reticuloéndothelial system, thereby affecting the 
maining fetuses, the increase in’ L/S. ratio following . mechanism by which antibody-coated red blood cells 
steroid therapy | was less dramatic: Three fetuses (Nos. '. ‘are ‘destroyed. On the. other hand, corticosteroids af- 

- 4,5, and 6) with L/S ratios less than 2.0-were delivered: ^ ' fect bilirubin: binding, water metabolism, hepatic and 
within four days after the initiation of drug therapy.. "renal function, and numerous other biological pro- 
None of these fetuses develóped hyaline membrane" , : cesses which could.result in decreased bilirubin concen- 
discase (Table Tot two were-delivered by:Cesarean sec- - tration in. amniotic fluid without improvement of the, 

a tions 6°, ME | AA os hemolytic, disease i in the fetus. The latter possibility is 

"d "DE NE M D Ee vro it. supported by the observation that a rapid decrease in 
| Comment - wa, E Xe CLOS Xn de d Mae ' amniotic fluid bilirubin. occurred in the rhesus-negative 
‘Adrhinistration of betainethasone to the mother ap: 2: twin following betamethasone therapy. -- 

peared to be associated with reduced | quantities ‘of: ee The changes in the L/S ratio following steroid ther- 
bilirubinoid | pigments in the amniotic fluid in.this series ‘apy were small and.in most instances less than . those 
of éonsecutive patients. Although fluctuations j in the. ^ .réported | by Caspi; and, associates.!. Thus, beta- 
quantity: of these pigments are commonly. seen, the: uA - methasorie administration did not produce prenatal ` 
consistent temporal relationship to steroid therapy as 5 evidence. of fetal pulmonary maturity (an L/S ratio 
well as the degree of change. noted in these patients: a greater. "than 2.0) which would have prompted im- 
“strongly suggests that the decrease is s attributable to the", -mediate delivery i in severely affected fetuses irrespec- : 
Steroid therapy. — . 7-7 07 c 0s 777 rus en 7üve of gestational age. However, none of the three in- 
‘The significance of. the reduction iri amniotic fluid ` .. fants (Nos. 4, 5, and 6) delivered with L/S ratios less . 
bilirubin following - -betamethasone administration M than. 2:0 (144, 1.6, and 1.8; respectively), developed 
unclear. It remains to be determined whether hemolyt:_ a hyaline membrane disease. These observations are in 
ic diseasé' i in the fetus i IS improved by Steroid. ele . _ agreement, wiih those’ of Liggins and ‘Howie’ that the ` 

- or whéther.the reduction i in amniotic fuid. bilirubin is, ^: ' amniotic fluid. -L/S ratio may not reflect changes in- 
due to, factors unrelated to the rate of fetal-red. blood E bud maturation induced by, corticosteroids. 

‘cell destruction. Both, possibilities have sonie theoreti-". ; Am. ‘summary, the assessment of fetal condition in the E 
cal support.. Phenothiazines. such as “promethazine. * .rhesus-sensitized pregnancy^ by spectrophotometric 
purportedly exert a beneficial effect on the outcome of. `.: , analysis of amniotic fluid may be altered by the admin- 
the rhesus: sénsitized pregnancy by immunosuppres- . istration. ‘of betamethasone to the mother. Until more » 


sion. of thé fetal reticuloéndothelial ¿ system. 5 Corticoste- `. "information. is accumulated concerning the effect of 
roids are Potent immundsuppressants, and itis con-:; < lucocorticosteroids c on the, hemolytic | process; it ap- 
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pears safer to base management of the rhesus- 
sensitized pregnancy on the AO.D.459 value obtained 
prior to steroid therapy. The effect of steroids on the 
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of neonatal respiratory distress syndrome following be- 


tamethasone administration remain to be elucidated. 
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Coagulopathy with midtrimester induced abortion: 
Association with hyperosmolar urea administration 
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Coagulation changes, usually subclinical, have been reported in association with the induction of 
midtrimester abortion by the administration of intra-amniotic hypertonic sodium chloride, 
hyperosmolar urea, hyperosmolar urea plus prostaglandin F2a, and hyperosmolar ura or 
hypertonic glucose plus prostaglandin Es. In addition, clinically significant coagulopathy has been 
described in association with the administration of hypertonic sodium chloride. This study details a 
three-year experience involving 3,034 cases of midirimester elective abortion and describes six 
cases of coagulopathy in association with the administration of hypertonic sodium chloride and 
two cases tn association with the administration of hyperosmolar urea. The significance of these 
findings and etiologic considerations are discussed. (AM. J. OBSTET. GYNECOL. 127: 


533, 1977.) 


THE OCCURRENCE OF Coagulation changes following 
the initiation of elective midtrimester abortion has 
been the subject of many studies. Such changes in vary- 
ing degrees have occurred in patients undergoing in- 
duced abortion through amnioinfusion with hyper- 
tonic sodium chloride! and hyperosmolar urea.’ Also, 
minimal? to no* coagulation changes have been re- 
ported following amnioinfusion of prostaglandin Foe 
(PGF55). Although such changes are usually discernible 
only in the laboratory, occasionally patients undergo- 
ing hypertonic sodium chloride amnioinfusion develop 
clinically significant coagulopathy.” ? This report re- 
views our experience with clinically significant coag- 
ulopathy following amnioinfusion for midtrimester 
abortion and describes two cases in association with the 
administration of intra-amniotic hyperosmolar urea. 


Material and methods 


The patients comprising this study were admitted to 
The Johns Hopkins Hospital for elective midtrimester 
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abortion during the time period from July 1, 1973, 
through June 30, 1976. The patients were admitted to 
the Fertility Control Center (F.C.C.), a faculty-staffed 
research unit, or to the delivery room. Patients admit- 
ted to the delivery room were treated by house officers 
and private attending physicians. Table I lists the pro- 
cedures and numbers of patients treated in each area 
during the period of study. 

The techniques utilized for the methods have been 
described." * Hyperosmolar urea for amnioinfusion 
was prepared by dissolving 80 Gm. of urea m 135 c.c. 
of 5 per cent dextrose and water. There were some 
differences between methods used for admiriistering 
hypertonic sodium chloride in the two hospital areas. 
Most delivery room patients had varying amounts of 
amniotic fluid withdrawn by amniocentesis followed by 
injection of 20 per cent sodium chloride to a maximum 
of 250 c.c: All F.C.C. patients and some delivery room 
patients underwent an exchange technique whereby 50 
c.c. aliquots of amniotic fluid were replaced by 50 c.c. 
of 20 per cent sodium chloride. This was carried out 
until a total of 350 c.c. was exchanged. Delivery room 
patients undergoing hypertonic sodium chloride injec- 
tion did not have intravenous oxytocin initiated until 
the onset of uterine contractions whereas F.C.C. pa- 
tients had oxytocin initiated immediately after am- 
niocentesis. 

Coagulopathy was defined as: (1) the clinical 
presence of unexplained hemorrhage, (2) failure of 


- 2 " ' 

og UE ME E m y i P 

: . d ton ` ] T tp Ay od roe f uM te 
L De ar LH 1 t i 
214 Pa à S : 


534 Burkman et al. 


eo RU o. . 1 T EL ¢ : pos + 
c t f. fete ac — . s -- ^ 
at tew > ‘ 1 4 4 j! 


- March 1, 1977 
Am. J. Obstet. Gynecol. 


Table I. Midtrimester abortion procedures from July 1, 1973, to June 30, 1976 


Initiating method 


Intra-amniotic 20%saline + intravenous oxytocin 
Intra-amniotic 80 Gm. urea + intravenous oxytocin 
Intra-amniotic 80 GM. urea + intra-amniotic 10 mg. PGFoa 
Intra-amniotic 80 Gm. urea + intra-amniotic 20 mg. PGFso 
Intra-amniotic 80 Gm. urea + intra-amniotic 5 mg. PGFza 
Intra-amniotic 40 mg. PGFza 


Total 


Site of admission 


Fertility Control Center > Delivery room 
(No.) (No.) Total 


304 829 1,133 
708 3 711 
908 0 908 
34 0 34 

17 0 17 
281 _0 231 
2,202 832 3,034 
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Table II. Clinical coagulopathy following midtrimester abortion procedures 


Initiating method 


Intra-amniotic 20% saline + intravenous oxytocin 
Intra-amniotic 80 Gm. urea + intravenous oxytocin 
Intra-amniotic 80 Gm. urea + intra-amniotic 10 mg. PGFz« 


*Oxytocin was started immediately aftér amnioinfusion. 
TOxytocin was started with the onset of uterine contractions. 


whole blood to clot in a plain glass tube, (3) hy- 
pofibrinogenemia, (4) elevated titers of fibrinogen- 
-fibrin degradation products (FDP-fdp) in the patient's 
"^ serum (also designated as FR-antigen). In addition, 
some of these patients had prolongation of the pro- 
thrombin and partial. thromboplastin times and 
thrombocytopenia (platelet count < 100,000 per cubic 
millimeter), 


Results 


During the period of study, five patients had clini- 
cally significant coagulopathy diagnosed in the Fertility 
Control Center, and three cases were diagnosed among 
delivery room patients. Table II details the initiating 
abortion method and incidence of clinically significant 
- coagulopathy. The difference. between incidence of 
coagulopathy following hypertonic sodium chloride in- 
jection and hyperosmolar urea injection was significant 
(p < 0.05). The three F.C.C. patients with coagulopathy 
following hypertonic sodium chloride injection at the 
time of diagnosis underwent curettage and cervical in- 
spection and then were treated with high-dose oxytocic 
agents. Bleeding subsided within eight hours, and 
transfusion was not needed for these patients. The 
three patients in the delivery room were managed simi- 
larly, though two patients each required transfusion 
with 4 U, of whole blood. In both patient areas, the 


Site of adinission 


Fertility Control 
Center Delivery room 


Incidence Incidence 
'No. ( 96) N (96) 
3% 


0. 

0.99 3t 0.36 
l 0.14 - -— 
l 0.11 - = 


diagnosis of coagulopathy was made in all instances 
after abortion of the fetus. 

Two cases of clinically significant coagulopathy oc- 
curred in association with the administration of 


hyperosmolar urea. 


Case reports 


Case 1. This 23-year-old black woman, para 1-0-1-1, 
at an estimated 21 weeks of gestation underwent am- 
nioinfusion of hyperosmolar urea at 11:15 a.m. on the 
day of admission. Amniotic fluid in the amount of 200 
c.c. was replaced by 80 Gm. of urea dissolved in 135 c.c. 
of 5 per cent dextrose and water, and intravenous 
oxytocin at 332 mU per minute was begun im- ` 
mediately. Abortion of the fetus occurred at 4:45 P.M. 
followed by spontaneous passage of the placenta at 
5:00 p.m. The patient continued to bleed vaginally 
such that at 7:00 p.m. cervical inspection and curettage 
with local anesthesia were carried out to eliminate lac- 
eration and retained tissue as possible etiologies. 
Oxytocin was continued and in addition she was given 
methylergonovine maleate, 0.2 mg. intramuscularly. 
At 10:00 p.m. vaginal bleeding continued, and in ad- 
dition the patient complained of bleeding from the 
gums. At this point, an estimated total blood loss of 500 
CC: had occurred, and coagulation studies were ob- 
tained. A bedside Lee-White clotting time revealed no 
clot after 50 minutes. Table III details the other coagu- 
lation study results for this patient. 
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Table III. Hematologic determinations in Case 1 





































Preinjection 31 - 
Day of abortion (Day 0) 

7:30 P.M. 29 - 

10:00 p.m. -— «100 

Day ] 

1:00 A.M. 22 ~ 

8:30 A.M. 19 135 
Day 2 

8:00 A.M. 21 180 


Table IV. Hematologic determinations in Case 2 




















Preinjection 38 - 
Day of abortion (Day 0) 
11:00 p.m. 37 14 
Day 1 
12:15 A.M. - 22 
7:30 A.M. - 85 
12:00 p.m. - 145 
Day 2 l 
8:00 A.M. 27 l 200 
Day 3 
8:00 A.M. 24 300 


Transfusion of two U. of fresh whole blood was 
done, and oxytocin and methylergonovine maleate 
were continued until 8:00 a.m. of the next day. Repeat 
studies at 8:30 a.m. demonstrated improvement in the 
coagulation status even though the hematocrit had not 
changed. At that point, vaginal bleeding was minimal 
although a total estimated blood loss of 1,500 to 2,000 
c.c. had occurred. The remaining postabortal course 
was complicated by mild endometritis treated with am- 
picillin, and the patient was discharged on the fourth 
day after admission. — 

Case 2. This 24-year-old black woman, para 1-1-1-2 
was admitted at an estimated 20 weeks of gestation for 
hyperosmolar urea and PGFs, amnioinfusion. After 
removal of 200 c.c. of amniotic fluid, 80 Gm. of urea 
dissolved in 135 c.c. of 5 per cent dextrose and water 
and 20 mg. of prostaglandin Fee was injected at 8:30 
A.M. Abortion of the fetus occurred at 7:25 P.M., and 
curettage under local anesthesia was carried out at 
.9:15 p.m. because of placental retention. Over the en- 
suing 90 minutes, the patient continued to bleed vagi- 
nally and the total blood loss was estimated at 500 c.c. A 
Lee-White clotting time revealed a poor incomplete 
clot after .45 minutes of observation and additional 


Partial Prothrombin 
Fibrinogen Platelets thromboplastin time Fibrin split 
Hematocrit (96) (mg. Jo) (cu. mm.) time (sec.) (96 of normal) products 
(normal = (normal = {normal = (normal = (normal = (normal = 
Time of determination 37-47) 200-400) 150,000-350,000) <80) 100) « 1:6) 














95,000 2300 30 1:32,768 


84,000 76 . 100 1:256 
116,000 78 100 1:16 





























Prothrombin Partial 
(Fibrinogen Platelets thromboplastin time Fibrin split 
Hematocrit (%) (mg. %) (cu. mm.) tme (sec.) (96 of normal) products 
(normal — (normal = (normal — (normal = (normal = (normal = 
Time of determination 37-47) 200-400) 150,000-350,000) <80) 100) <1: 8) 


182,000 81 65 1:2,097,152 
- 65 80 1 : 524,288 
- 74 65 1:2,048 
- 19 100 1:2,048 
176,000 75 100 1; 1,024 
182,000 - — 1:32 


coagulation studies were obtained. Table IV lists the 
coagulation study results for the patient. | 
The patient was observed without treatment, and by 
8:00 a.m. the following day vaginal bleeding was min- 
imal. Since the total blood loss was estimated at 800 c.c., 
the marked hematocrit drop suggested possible in- 
travascular hemolysis. Serum urea nitrogen was re- 
ported as 57 mg. per deciliter (normal = 6 to 23), and 
serum creatinine was 2.6 mg. per deciliter (nor- 
mal — 0.7 to 1.5). A Coombs test was negative on two 
occasions, but the ‘peripheral smear showed frag- 
mented red cells which supported the possibility of 
hemolysis. The patient was treated with a high fluid 
intake with monitoring of renal function, and she was 
discharged on the fifth hospital day. Renal function 
and hematologic studies five days later were normal. 


Comment 


Coagulation changes, usually subclinical, have been 
well recognized in association with the administration 
of intra-amniotic hypertonic sodium chloride for mid- 
trimester abortion, and several reports and reviews de- 
scribe clinically significant coagulopathy following ad- 
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ministration of this agent." ? Subclinical changes also 
have been described in association with amnioinfusion 
of hyperosmolar urea, hyperosmolar urea plus PGFso, 
and’ hyperosmolar urea or hypertonic glucose plus 
prostaglandin Ez, but the frequency of coagulation 
abnormalities and the degree of change appear less 
than with hypertonic sodium chloride. | 
It is of interest that the data in this study supported 
Cohen and Ballard's? finding that coagulopathy is 
more frequent when oxytocin infusion is begun im- 
mediately after administration of hypertonic sodium 
chloride rather than waiting 48 hours before starting 
oxytocin. There is no satisfactory explanation for this 
association, but the incidence of coagulopathy follow- 
ing hypertonic sodium chloride injection appears to 
correlate with shortened injection-abortion intervals. 
However, several other patients in the delivery room 
who were given transfusion during the course of abor- 
tion induced by hypertonic sodium chloride did not 
have coagulation studies performed, and some of these 
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patients may have had clinically significant coagul- 
opathy. | 

Mackenzie and Sayers® have reported a case of dis- 
seminated intravascular coagulopathy following i intra- 
amniotic injection of urea and prostaglandin Ez. The 
two cases reported in the present study also occurred in 
association with the administration of hyperosmolar 
urea. Despite mean injection-abortion intervals with 
hyperosmolar urea of about 18 hours, the frequency of 
clinical coagulopathy is no greater than that reported 
for hypertonic saline injection without immediate 
oxytocin infusion. Therefore, an association between 
coagulopathy with hyperosmolar urea injection and 
shortened injection-abortion intervals is not apparent. 
However, clinicians must still be aware that occasionally 
unexplained bleeding in patients undergoing mid- 
trimester abortion with hyperosmolar urea may be due 
to abnormalities of the coagulation and fibrinolytic sys- 
tems. | 
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. Some straight talk about 
acute cystitis therapy 


j P been a lot of discussion about what 
constitutes the best therapy for acute cystitis. Issues are 
being raised about resistance, fecal flora, spectrum of activity. 
But the important issues are still efficacy, safety and economy. 
Gantrisin (sulfisoxazole) offers a superior balance of 
these three basic needs in acute cystitis. " Now, a new study 
confirms Gantrisin efficacy. In this study, as often occurs 
in medical practice, therapy was initiated at the same time 
cultures were taken. The results of this study corroborate 
one fact. When you suspect gram-negative organisms while 
awaiting culture results, you can prescribe Gantrisin with 
confidence. The results? 89% of 251 patients studied achieved 


mir iem 


*nonobstructed; due to susceptible organisms. 


+Susceptible strains of E. coli, Klebsiella-Aerobacter, P. vulgaris, 
P. mirabilis and also gram-positive Staph. aureus. 
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Gantrisin in acute cystitis’ 
sulfisoxazole/Roche 





Inanewstudy of o o 00 O0 O 


Gantrisin (sulfisoxazole) 

in acute lower urinary 

tract infections, | 
89% of patients achieved 

sterile urine.' 


Clear culture (1000 or less Clear culture (10,000 or less 
No. of patients Sterile urine organisms/ml urine) organisms/ml urine) 











Ove: the years Gantrisin (sulfisoxazole ) has been 
the subject of continuing clinical research. There are 
many references which attest to its high degree of efficacy 
in acute cystitis. Now a new clinical study of acute lower 
urinary tract infection again demonstrates Gantrisin 
effectiveness. The pathogens causing these infections 
were E. coli, Klebsiella-Aerobacter, P. vulgaris and 
P. mirabilis, and the results—Gantrisin achieved 89% 
effectiveness. 


*nonobstructed; due to susceptible organisms 
+Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 
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Gantrisin (sulfisoxazole) offers 
an established record of safety 


- Gantrisin introduced a new era of sulfonamide 
therapy coupling effectiveness and relative safety.!? Side 
effects are few. In this study only 296 of the patients 
experienced side effects, which were mild. These 
included drowsiness, fatigue, rash, pruritus, diarrhea, 
nausea, vomiting, headache. The high solubility of 
Gantrisin minimizes risk of crystalluria and renal 
damage. However, as with any sulfonamide therapy, 
maintain adequate fluid intake and perform frequent 
urinalyses with careful microscopic examination. 





1. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 

2. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 

3. Stamey TA: Urinary Infections. Baltimore, The Williams and Wilkins Co., 1972, 
pp. 280-282 


Gantrisin(sulfisoxazole)costs 
less than most therapies 


Few antibacterials can approach the economy of 
Gantrisin therapy. The average cost of 10-day Gantrisin 
therapy is less than 10 days of most other antibacterials. 


Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly cys- 
titis, pyelitis, pyelonephritis) due to susceptible organisms. 


IMPORTANT NOTE: /n vitro sensitivity tests not always reli- 
able; must be coordinated with bacteriological and clinical re- 
sponse. Add aminobenzoic acid to follow-up culture media. 
Increasing frequency of resistant organisms limits usefulness 
of antibacterial agents, especially in chronic and recurrent uri- 
nary infections. Maximum safe total sulfonamide blood levels, 
20 mg/100 ml; measure levels as variations may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants less 
than 2 months of age; pregnancy at term and during the nursing 
period. 


Warnings: Safety in pregnancy not established. Do not use for 
Group À beta-hemolytic streptococcal infections, as sequelae 
(rheumatic fever, glomerulonephritis) are not prevented. Deaths 
reported from hypersensitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias. Sore throat, fever, pallor, 
purpura or jaundice may be early indications of serious blood 
disorders. CBC and urinalysis with careful microscopic examina- 
tion should be performed frequently. 


Precautions: Use cautiously in patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma. Hemolysis, 
frequently dose-related, may occur in glucose-6-phosphate 
dehydrogenase-deficient patients. Maintain adequate fluid intake 
to prevent crystalluria and stone formation. 


Adverse Reactions: B/ood dyscrasias: Agranulocytosis, aplastic 
anemia, thrombocytopenia, leukopenia, hemolytic anemia, pur- 
pura, hypoprothrombinemia and methemoglobinemia; Allergic 
reactions: Erythema multiforme (Stevens-Johnson syndrome), 
generalized skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid 
reactions, periorbital edema, conjunctival and scleral injection, 
photosensitization, arthralgia and allergic myocarditis; Gastroin- 
testinal reactions: Nausea, emesis, abdominal pains, hepatitis, 
diarrhea, anorexia, pancreatitis and stomatitis; C.N.S. reactions: 
Headache, peripheral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and insomnia; Miscellane- 
ous reactions: Drug fever, chills and toxic nephrosis with oliguria 
and anuria. Periarteritis nodosa and L.E. phenomenon have oc- 
curred. Due to certain chemical similarities with some goitro- 
gens, diuretics (acetazolamide, thiazides) and oral hypoglycemic 
agents, sulfonamides have caused rare instances of goiter pro- 
duction, diuresis and hypoglycemia as well as thyroid malignan- 
cies in rats following long-term administration. Cross-sensitivity 
with these agents may exist. 


Dosage: Contraindicated in infants under 2 months except in 
the treatment of congenital toxoplasmosis as adjunctive therapy 
with pyrimethamine. 


Usual adult dosage—2 to 4 Gm initially, then 4 to 8 Gm/24 hrs 
in 4 to 6 doses. Usual dosage for infants over 2 months and 
children—¥2 24-hrs dose initially, then 150 mg/kg/24 hrs in 4 tc 
6 doses; not over 6 Gm/24 hrs. 


How Supplied: Tablets containing 0.5 Gm sulfisoxazole, white, 
scored—bottles of 100, 500 and 1000; drums of 5006; 
Tel-E-Dose* packages of 100; Prescription Paks of 100, 
available singly and in trays of 10. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


Gantrisin 


sulfisoxazole/Roche 


4 to 8 tablets (0.5 Gm each) stat, 2 to 4 tablets q.i.d. 


A superior balance of efficacy, safety 
and economyin acute cystitis therapy. 


Fast, safe fetal blood 
gas determination 


FETAL BLOOD SAMPLING KIT 


Rely on the only 
kit of its kind 

when you need 

vital information 

in minutes. It 

contains everything 

required for an 

aseptic procedure to 

collect and transport 

a fetal blood sample. 

Insist on the added 

convenience and depend- 

ability of the Monoject 

Fetal Blood Sampling Kit. 

Ask your Monoject Represent- 

ative for a demonstration, is ; 
Or write Dept. Ad. 1 Lancet penetrates only 


assures fetal safety 


Detachable capillary tube carrier 
protecis sample during transport to lab 
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In the early 1960's,. two groups óf investigators inde- 
pendently proved it possible to suppress or block the 
immune response of Rh-negative women to Rh- 


537 


positive fetal cells. In Liverpool, Drs. Finn, Clarke, and 


‘colleagues noted, as had Levine previously, the protec- 


tive influence of Group A and B hemaggluunins in 
Group .O, Rh-negative mothers of Group A or B, Rh- 
positive infants. They speculated that if fetal erythro- 
cytes could be destroyed in the maternal circulation by 
administration of Rh antibody maternal immunization 
might be prevented (Lancet 1: 526, 1960). Using the 
Keinhauer-Betke technique, they showed that fetal 
erythrocytes enter the maternal circulation chiefly dur- 


ing labor, rather than throughout pregnancy. They 


then demonstrated that Rh-negative men had rapid 
clearance of Rh-positive erythrocytes from the blood 
following injection of the antiserum and that sensitiza- 
tion did not develop (see illustration). These workers 
then used the gamma-globulin concentrate of Rà. 
serum similar to that developed by Freda, Gorman, 
and Pollack (Proceedings of the Ninth Congress, In- 
ternational Society of Haematology 2: 545, 1962) of 
New York. In a series of well-controlled studies, these 
workers showed that immunization at or after delivery 
of an Rh-negative woman ought to be preventable. The 
Liverpool workers concluded, "Should these experi- 
ments lead to an efficient method for preventing Rh 
sensitization, there ought to be no difficulty in detect- 
ing the women who need it, since the technique of 


Screening for the presence of circulating fetal ceils 


could be applied in any hospital laboratory. If it can be 
shown that incomplete anti-D is fully effective, the 
numbers of women requiring prophylaxis (about 296 of 
all pregnancies if all detectable foetal bleeds were 
treated) are not likely to be too large for available 
supplies of antiserum. . . . Our results suggest that it 
may be possible to prevent most cases of Rh sensitiza- 
tion, and thus in time eliminate Rh haemolytic disease." 


Prevention of Rh hemolytic disease: Background of the 


Liverpool work | 


SIR CYRIL A. CLARKE, K.B.E., M.D. 


RONALD FINN, M.D., F.R.C.P. 
London, England 


THE DISCOVERY OF a method of preventing Rh- 
hemolytic disease of the newborn infant is an excellent 
example of "useless" research having quite unexpected 
practical usefulness. It could certainly never have been 
planned, and though it involved seizing opportunities 
its driving force was the team spirit engendered from 
collective amateurism. Neither of us nor the other 
medical members of the team were pediatricians or 
obstetricians, and we played no part in the manage- 
ment of patients with rhesus disease. We were, in fact, 


practicing internists with a research interest stemming: 


initially from genetics which led, as described below, to 


C.D; 


a study of blood groups in man. It is perhaps because _ 


we were not bound by the conventional thinking pro- 
cesses of experts in a particular field that we had more 
of a chance to look at an immunologic problem from a 
new point of view. 

The story started because one of us (C. A. C.) was 
interested in breeding butterflies. This led to an inter- 
est in genetics and later, with P. M. Sheppard, to a 
study of mimicry. The meeting of Clarke and Shep- 
pard was via the advertisement column of the Bulletin 
of the Amateur Entomologists’ Society, and it was Sheppard, 
a professional geneticist at Oxford, who brought scien- 
. tific expertise to the work. When he moved to Liver- 
pool in 1956, the stage was set for interesting devel- 
opments. 

Mimicry in butterflies is a well-known phenomenon. 
As the result of natural selection, edible species have 
come to resemble other butterflies, of quite different 
families or genera, which are distasteful to birds, the 
mimics thereby gaining protection. 

The evolution of mimicry is of great interest to ge- 
neticists, particularly the first step involved in its pro- 
duction. Clarke and Sheppard found that the mimetic 


This article was received from Sir Cyril Clarke and 
Dr. Finn in response to a query concerning the 
development of the prevention of Rh sensitization. 


*Present address: President, Royal College of Physicians, 
11 St, Andrews Place, Regent's Park, London, England. 


expected. Following this, Race and Sanger," 


538 


compatible, and Nevanlinna and Vainio” 


P.R.C.P., F.R.S.* 


pattern was controlled by a series of cooperating genes 
on the same chromosome (linked genes) and that these 
were usually inherited as a unit, though occasionally 
there was crossing over, which produced rare patterns. 
This made them think of the rhesus blood group sys- 
tem, which in the Fisher (CDE) scheme has a similar 
type of inheritance, and the research therefore became 
medically oriented. A further factor which mimicry 
and the rhesus group have in common is the presence 
of interactions, for in mimicry there is a marked associ- 
ation with sex and in' the rhesus group, as Levine? 
had shown in 1943, with the ABO system. He made 
the observation that among. Rh-negative mothers 
who had produced erythroblastotic infants the inci- 
dence of ABO-incompatible matings was lower than 
in 1951, 
suggested that ABO compatibility as between mother 
and fetus might actually be protective. 

In an ABO incompatible mating, the Nui may be 
investigated 
families where Rh-hemolytic disease had occurred de- 
spite ABO incompatibility between mother and father, 
and they demonstrated that the immunizing preg- 
nancy was always ABO compatible. This could well be 
the case, since a Group O woman married to a man 
who is typed as Group A can produce an ABO- 
compatible baby, as her husband may be heterozygous 
AO. 

The Liverpool team first decided to repeat the inves- ` 
tigation of Nevanlinna and Vainio and then to recon- 
sider the question of protection in the light of Race and 
Sanger's suggestion. This task was allocated to one of 
us (R. F.) as an M.D. thesis, and the team met fre- 
quently to discuss results and procedures. It became 
apparent that a possible way to prevent Rh disease was 
to mimic the natural protection afforded by ABO in- 
compatibility in the müch more frequent situation 
where mother and fetus are ABO compatible. Rh- 
negative mothers become immunized when Rh- 
positive blood leaks across the placenta from an 
Rh-positive fetus, and, if it were feasible to destroy or 
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‘inactivate these red cells by giving anu-Rh antibodies, it 
might be possible to prevent the mother herself from 
being stimulated to produce Rh antibodies.” ° 

The hypothesis first had to be tested in male volun- 
teers, and the work, carried out both in Liverpool and 
at The Johns Hopkins Hospital, Baltimore, confirmed 


that anti-D injected into the mother would, in fact, 


block the production of Rh antibodies. However, the 
anti-D antibody had to be of the 7S type (195 was inef- 
fective).^ 8 

Practical application of this work only became 
possible because of a revised concept of the natural 
history of Rh disease. It had hitherto been assumed 
that becáuse red cells leaked into the mother's circula- 
tion throuhgout pregnancy primary immunization of 
the mother could take place at any time. This would 
mean that Rh antibody usually would have to be given 
throughout pregnancy, and, even if this were practica- 
ble, we feared that it might damage the fetus, Nevan- 
linna and Vainio!? had shown that a sensitizing preg- 
nancy was necessary to produce the disease, and we 
went on to postulate and then to prove that most of the 
sensitizing transplacental “bleeds” were associated with 
delivery and placental separation and that Rh antibody 
need be given only on one occasion after delivery. Sub- 
sequent clinical trials confirmed that Rh immunoglobu- 
lin, much more convenient than serum and suggested 
by Freda. and co-workers, given after delivery 
provided a high degree of protection." 

It is perhaps relevant to conclude by asking whether 
this work has any wider relevance to obstetrics. The 
success rate of Rh immunoglobulin given after delivery 
is much better than we initially expected. A consider- 
able number of transplacental “bleeds” occurs several 
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weeks before the baby is born, and one would not an- 
ticipate that anti-D given after delivery would provide 
protection against these. The fact that it does so led us 
to speculate, as others had done before, that the 
mother might be highly resistant to immunization by 
fetal products, including Rh, during pregnancy. Until 
recently, no striking immunologic changes were 
thought to occur at this time, but it has recently been 
shown that phytohemagglutinin transformation of 
lymphocytes is depressed in pregnancy by a serum in- 
hibitor,” *” ? and this may well explain the high success 
rate afforded by Rh immunoglobulin given after deliv- 
ery. However, there may be more important repercus- 
sions of the work. The fetus is a genetically incompati- 
ble homograft and should be rejected by the mother. It 
has hitherto been suggested that the fetus is protected 
by the placenta which acts as a mechanical barrier, but 
this hypothesis is untenable as the placenta ts perme- 
able to both red and white cells, certain antibodies and 
many other substances. It seems much more likely that 
protection is afforded by an immunologic defense 
mechanism and that inhibition by blocking of maternal 
lymphocytes plays an important role in this process, in 
the same way as anti-D. Elucidation of the mechanism 
responsible for the survival of the fetal homograft may 
well lead to techniques for inducing tolerance to organ 
grafts. 

Thus, the work started with the genetics of but- 
terflies and passed on to a practical method of prevent- 
ing Rh-hemolytic disease and elucidating the principles 
involved may have much wider applications. The se- 
quence of events was unlikely and unpredictable, but, 
as we know, "God moves in a mysterious way." 
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Intrauterine growth retardation 


M. DOUGLAS JONES, Jr., M.D. 
FREDERICK C. BATTAGLIA, M.D. 


Denver, Colorado 


DEVIATIONS FROM normal intrauterine growth are 
associated with increased perinatal morbidity and 
mortality rates." * In part, this reflects the fact that 
growth at any stage in development depends upon 
the ability of the individual to meet success- 
fully the challenges of a wide variety of environmental 
factors. In fetal life, these include the impact of critical 
aspects of maternal-fetal interaction: the capacity of 
the mother to sustain the products of conception, the 
capacity of the placenta to support the fetus, and the 
capacity of the fetus to adapt to its environment. Thus, 
a thorough understanding of fetal growth and the fac- 
tors regulating it illuminates many basic processes in 
reproductive biology. Such an understanding is fun- 
damental to modern obstetrics. 


Assessment of growth ' 


Growth is an increase in body measurements over 
time. It can be evaluated clinically in two ways. It is best 
assessed with serial measurements; a rate of growth can 
then be calculated and compared with that of a normal 
population. This comparison is most easily made if 
growth is considered as a series of increments rather 
than as a continuous process.” Changes in body size 
over comparatively short periods of time are easier to 
evaluate than total body size because the alteration in 
growth brought on by disease is a much larger propor- 
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tion of the increment than it is of total size. Considera- 
tion of the velocity of growth has been widely applied 
in pediatrics. Similarly, during fetal life, a graphic 
presentation of incremental growth at each week of 
gestation would be ideal for early and precise diagnosis 
of growth problems (Fig. 1). When serial mea- 
surements are unavailable, growth must be estimated 
from a single measurement of body size. However, as- 
sessment of growth in this manner suffers from the 
disadvantage that the previous rate of growth must be 
inferred. 

Because body size and growth rate change with 
development, neither can be evaluated unless the 
developmental stage of the individual is known. At 
present, the best criterion of over-all development dur- 
ing fetal life is the gestational age. However, it should 
be emphasized that there is no reason why devel- 
opmental stages should occur at the same gestational 
age in all infants, any more than the onset of puberty 
should occur at a fixed postnatal age in all children. 

Since serial measurements of. fetal size are uncom- 
mon, the growth-retarded infant is often identified, 
only after birth, according to weight. Despite the dis- 
advantage shared with any one-time measurement of 
growth, birth weight has proved a very practical tool in 
perinatal medicine because it effectively identifies in- 
fants with different causes of death and morbidity." * 
Indeed, the usefulness of other measures of fetal 
growth as tools for assigning clinical risk must be care- 
fully compared with the effectiveness of birth weight in 
this regard. 

Birth weight cannot be used as a criterion of fetal 
growth unless the gestational age of the infant is 
known. Physical examination and, especially, the neu- 
rological examination of the newborn infant are help- ` 
ful in the clinical estimation of gestational age (Fig. 2).9 
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WEEKS GESTATION 


Fig. 1. Mean daily fetal growth (in grams) during the previous week of gestation. (From Hendricks, 
C. H.: Patterns of fetal and placental growth: the second half of normal pregnancy, Obstet. Gynecol. 


24: 357, 1964.) ` 


As stated above, such correlates are made on the as- 
sumption that developmental stages are closely related 
to gestational age. With this information, the size of the 
infant can be compared with that of a normal popula- 
tion of similar gestational age. Infants who are small 
for gestational age (SGA) (weight less than the tenth 
percentile) are presumed to have grown at an abnor- 
mally slow rate. The relationship between birth weight 
and gestational age has been examined by a number of 
authors in different populations." 5" 

Although birth weight for gestational age is unques- 
tionably useful as a screening device for establishing 
perinatal risk in groups of infants, the physician should 
remember the shortcomings of a single measurement 
as a criterion of previous growth in an individual in- 
fant. Some infants identified as having abnormal 
growth rates on the basis of birth weight will be infants 
whose small size may not indicate pathology or in- 
creased perinatal risk. For example, because girls in the 
third trimester are lighter than boys,” a disproportion- 
ate number of girls will be identified as “growth re- 
tarded" if combined sex-birth weight-gestational age 
charts are used as a reference. Also, infants whose birth 
weights are in the normal range for age may be under- 
grown relative to their individual growth potentials 
and, therefore, fail to be identified as growth retarded. 
Some infants are clearly growth retarded in compari- 
son with their siblings, despite falling within the range 
of normal for the population as a whole. An example 
can be seen in infants affected by congenital rubella 
(Fig. 3).!° If these infants are compared with their un- 


affected siblings, growth retardation is recognized in 
80 per cent, whereas if they are compared with the 
population as a whole only 46 per cent will be desig- 
nated SGA. Obviously, the birth weight-gestational age 
charts do not provide a complete evaluation of in- 
trauterine growth in an individual infant. However, 
these problems must not deter the clinician from using 
birth weight-gestational age classifications. The de- 
ficiencies in their application to each individual in- 
fant are minor, provided the physician has an under- 
standing of the multiple factors altering fetal growth 
rate. | 

Since body weight for gestational age reflects impor- 
tant aspects of fetal well-being, it is unfortunate that 
precise estimation of body weight in utero, either by 
measurements of fundal height or by abdominal palpa- 
tion, is impossible.!* 17 For this reason, obstetricians 
have sought other means of assessing intrauterine 
growth. Campbell and his co-workers have used ul- 
trasonic measurements of the fetal biparietal diameter 
for this purpose (Fig. 4), but, as Dewhurst and associ- 
ates? have pointed out, ultrasonic measurements of 
biparietal diameter do not necessarily correlate with 
fetal weight. In their series, 32 per cent of infants 
whose birth weights fell below the tenth percenule for 
gestational age had normal growth of the biparietal 
diameter by ultrasound.? This discrepancy is not sur- 
prising if one remembers that head size tends to be 
preserved in infants who are growth retarded by 
weight.? 

Some have suggested the use of urinary estriol de- 
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Fig. 2. A guide to the estimate of gestational age on the basis of physical and neurological findings. 


(From Lubchenco.?) 


terminations as a criterion of the adequacy of fetal 


growth,'?: * but Campbell and Kurjak”! have not found 
them to be as effective for the prediction of birth 
weight as the biparietal diameter. The experience at 
the University of Colorado Medical Center with the use 
of serum total estriol measurements? has confirmed 
the suggestion of Campbell and Kurjak. Fig. 5 demon- 
strates that the delivery of an SGA infant is often pre- 
ceded by a normal serum estriol value. 


Factors affecting fetal growth 


Some associations with poor intrauterine growth, 
e.g., toxemia or rubella, are the result of easily demon- 
strable pathology. Other associations, e.g., fetal sex, 
while associated with reproducible effects upon 
growth, fall into the realm of normal biological events 
unrelated to disease. A third group of associations are 
clearly not normal events, but the details of the pathol- 
ogy are not known. An example is the association be- 
tween maternal drug usage and fetal growth problems. 


An understanding of the mechanism by which each of. 


those factors affect growth will be necessary for an 
eventual understanding of both normal and abnormal 
growth processes. Pathologic associations with in- 


trauterine growth retardation have been covered in 
several recent reports." ?* Some recent information 
related to the less-well-understood "physiologic" asso- 
ciations with intrauterine growth and to maternal drug 
abuse and fetal growth problems is summarized below. 

Parity. In the absence of disease, the second infant 
born to a mother tends to be heavier than the first.?7?7 
Cross-sectional studies have’ suggested that a positive 
increment in birth weight continues as far as the tenth 
pregnancy,” but Billewicz and Thomson's” careful 
study of this problem indicates that the results of 
cross-sectional studies cannot be applied with confi- 
dence to individual women. In serial studies, they 
found an increase in mean birth weight only between 
the first and second pregnancies. 

Pregnancy history. The weights of infants of the 
same sibship are highly correlated.” ^ Thus, an infant 
whose birth weight is substantially different from that 
of siblings born at the same gestational age, although it 
is in the "normal range," may not have grown to his 
potential (Fig. 3). Ounsted and Ounsted?* have sug- 
gested that the tendency of like-weight infants to be 
born to the same mother can occur independently of 
maternal size. They suggest that this represents a he- 
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Fig. 3. Percentage deviation of each birth weight from the mean of the sibship of the control group 
(A) and of the birth weight of the rubella baby from the mean of its sibship (B) (rubella baby 


excluded.) (Redrawn with the data of Turner.) 


reditary maternal constraint on fetal size, since many 
mothers of low-birth weight infants were themselves 
of low birth weight. l 
. Regardless of the reasons for the correlations of 
birth weight with parity and within sibships, the obser- 


vation of clinical importance is that interpretation of 


pregnancy outcome will be more complete and the de- 
tection of departures from optimum growth more sen- 
sitive if the obstetrician compares graphically the birth 
weight-gestational age distribution of all infants born 
to a mother. 

Maternal height and weight. There is general 
agreement that maternal size is correlated with infant 
weight and with placental weight.” 79-3? Furthermore, 
there is a close correlation between maternal weight 
gain or loss during pregnancy and the size of the 
lenis. 9 ^ | 

These relationships undoubtedly reflect the distinct 
correlation between maternal nutrition and infant 
birth weight, well delineated by Smith?? and by Stein 
and Susser?' during wartime famine conditions in Hol- 
land and confirmed in Latin America by the INCAP 
studies.? This information is relevant not only to low 
socioeconomic groups. With food faddism, nutrition 
can vary markedly even within high socioeconomic 
groups. 

Fetal sex. After 34 weeks of gestation, boys tend to 
be heavier than girls.!* At term the difference amounts 
to approximately .150 grams. 

Placental size. The data of Thomson and associates” 
and Garrow” in human subjects and that of Alexan- 
der,” Kloosterman,!! and Kulhanek and associates?? in 
animals demonstrate the importance of placental size 
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Fig. 4. Mean growth rate of the biparietal diameter in relation 
to the size of the diameter. (4, Mean; B, 10 per cent limit; C, 5 
per cent limit). (From Dewhurst, Beazley, and Campbell.?*) 


to the weight of the fetus, in fetuses of similar gesta- 
tional age. In fact, in the absence of gross pathology of 
the maternal-fetal unit, placental size is a major deter- 
minant of fetal size, In all probability other factors act 
through their effect upon placéntal development (e.g., 
maternal size, nutritional state, etc.). Kulhanek and as- 
sociates? have extended these observations by show- 
ing, in sheep, that at least one measure of placental 
function, the permeability of the placenta to urea, is 
highly correlated with and, presumably, determined by 
the size of the placenta. Furthermore, if fetuses of the 
same gestational age are compared, data in human sub- 
jects” and in animals?” demonstrate that the growth- 
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Fig. 5. Serum total estriol measurements and intrauterine 
growth, às assessed by birth weight for gestational age. 


retarded singleton fetus has a fetal/placental weight 
ratio which is higher than that of the.normally grown 
fetus (Figs. 6A and 6B). Thus, a small fetus tends to be 
large relative to the size of its placenta. This finding 
implies that the growth-retarded fetus shows some 
compensatory growth, tending to outgrow a small 
placenta. The increased size of some of the SGA in- 
fants relative to the size of the placenta implies a nar- 
rower margin of safety.for the fetus. This may help 
explain the high incidence of fetal distress in SGA in- 
fants during the intrapartum period, when placental 
function may be further compromised. | 

Multiple gestation. Multiple gestations are associ- 
ated with a decreased rate of fetal growth during the 
third trimester.?? 39 In man and in animals, twins, un- 
like the growth-retarded singleton mentioned above, 
tend to be small for their placental weight when com- 
pared with singletons of the same gestational age.?": ?? 
These findings suggest that in multiple gestations fetal 
growth may be determined more by maternal than by 
placental limitations. One might speculate further that 
the low fetal weight-placental weight ratio in these in- 
fants relates to inability of the mother to supply nutri- 
ents to the fetus. In sheep, for example, the fetal 
weight-placental weight ratio is also low in animals who 
are fed suboptimal diets during the latter part of gesta- 
tion.” 

High altitude, Infants born at high altitude weigh 
less than infants born at sea level,*” *? despite sug- 
gestions that infants born at high altitude have rel- 
atively heavy placentas.* Growth retardation may be a 
result of hypoxia. In animal studies an-effect upon fetal 
Po; and oxygen content is demonstrable at altitudes 
above 8 to 10,000 feet." 
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Fig. 6A. Means and ranges of birth weights at certain weeks of 
gestation, by placental weight. The fetal weight/placental 
weight ratio increases from approximately 4.5 in the highest 
placental weight groups to approximately 7.3 in the lowest. 
(From Thomson, Billewicz, and Hytten.”) 
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Fig. 6B. The relationship between placental deoxyribonucleic 
acid, a reflection of placental weight in this species, and the 
ratio of fetal weight to placental weight in the sheep fetus near 
term. (From Kulhanek, Meschia, Makowski, and Battaglia.?") 


Maternal drug usage. Problems in the newborn in- 
fant associated with maternal heroin addiction have 
been discussed in the medical literature for many 
years, yet fetal growth retardation lias been described 
only recently." 5? Whether the growth retardation is a 
result of the drugs or of some other environmental 
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factors, such as malnutrition, is not certain, but avail- 


able evidence suggests that the drugs alone can impair 


growth.” 77 


Ulleland** first noticed that intrauterine growth re- . 


tardation was especially common among infants born 
to chronic alcoholic mothers. Jones and associates"? 
have since reported a series of such infants with cranio- 
facial, limb, central nervous system, cardiac, and other 
malformations, along with marked retardation of pre- 


natal and postnatal growth. At birth, the head circum- ` 


ference, length, and weight are all less than the third 
percentile for age, but the syndrome is unusual in that 
birth length is affected out of proportion to weight. 
In intrauterine growth retardation not associated with 
severe skeletal anomalies, the opposite is generally 
true.” Additional cases have now been reported in 
numbers sufficient to establish the reality of the “fetal 
alcohol syndrome."9?. 5! | 

These examples of fetal growth retardation associ- 
ated with maternal drug usage are espécially alarming 
because these are drugs that have been in use for cen- 
turies. Yet fetal growth problems have gone unrecog- 
nized. The delayed recognition of these syndromes is 


another example of the difficulty in identifying adverse - 


fetal effects from maternal drugs. 


Intrapartum and postpartum problems in 
growth-retarded infants 


SGA infants have increased perinatal morbidity and 
mortality rates in comparison with those of their gesta- 
tional age peers.* ** 5 Furthermore, the types of 
morbidity and the causes of death in these infants dif- 
fer from those of normally grown infants.* "> 5 

Many SGA infants tolerate labor poorly. This may be 
due, in part, to the decreased placental size relative to 
the size of the infant and, in part, to associated mater- 
nal diseases, placental abnormalities, and fetal disor- 
ders, often in combination. The incidence of birth as- 
phyxia and its attendant complications will, therefore, 
be much higher in these infants than in the normally 
grown infant.?* ?* 5% 53 Asphyxia accounts, in turn, for 
a major portion of the perinatal morbidity seen in SCA 
infants. For example, aspiration of amniotic fluid oc- 
curs frequently in SGA infants. In term and postterm 
SGA infants with meconium-stained amniotic fuid, se- 
vere meconium aspiration is associated with a high 
mortality rate." Symptomatic hypocalcemia, charac- 
terized by increased muscle tone, jitteriness, seizures, 
and, occasionally, congestive heart failure,” isscommon 
among asphyxiated infants," including asphyxiated 
SGA infants. Because of decreased subcutaneous fat 
and an increased surface area-to-body mass ratio, SGA 
infants are particularly likely to be chilled at deliv- 
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Fig. 7. Incidence of hypoglycemia in newborn infants, 
classified by birth weight and gestational age. Glucose levels 
less than 30 mg. per cent prior to first feeding. (From Lub- 
chenco and Bard.®®) 


ery,?^ 5 and asphyxiated infants tend to become hypo- 


thermic when chilled.?? 

Birth asphyxia also increases the already marked as- 
sociation of neonatal ERE with intrauterine 
growth retardation (Fig. 7).°° The pathophysiology of 
hypoglycemia i in SGA infants has not been adequately 
explained despite extensive investigation.5' The clinical 
picture, on the other hand, is now well documented. 
Clinical hypoglycemia may appear as early as the first 
hour of life® and, if of sufficient severity and duration, 
can result in a variety of symptoms and in devastating 
neurological damage." ® At the other end of the 
spectrum, hyperglycemia is also seen occasionally in 
SGA infants.“ Affected infants may require insulin 
treatment, but the disorder is transient and disappears 
spontaneously. 

Symptomatic polycythemia occurs in some SGA in- 
fants. Signs and symptoms are thought to be the re- . 
sult of capillary sludging in major organs and include 
tachypnea, cyanosis, poor renal function, lethargy, ir- 
ritability, and, occasionally, seizures.. Some have sug- 
gested that polycythemia in these infants i is secondary 
to hypoxia in utero*5; however, infants born at high 
altitudes are not polycythemic." It may be secondary to 
a large prepartum placental transfusion, which may 
occur with fetal asphyxia.” ° 

Massive pulmonary hemorrhage occurs more fre- 
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quently in SGA infants. It is characterized clinically by 
symptoms of respiratory distress and cyanosis and, of- 
ten, by bloody fluid pouring from the trachea. Both 
SGA infants and normally grown infants with massive 
pulmonary hemorrhage are subject to cold injury, 
birth asphyxia and congenital heart disease,® but these 
shared associations do not completely explain the in- 
creased. incidence’ of: massive pulmonary hemorrhage 
in SGA infants. 

Congenital anomalies are a major cause of death and 
morbidity in growth-retarded infants. * In some in- 
fants a common factor may have produced specific 
organ damage as well as generalized growth failure. 

Congenital infections, especially cytomegalovirus, 
herpes simplex, rubella, and toxoplasmosis, should be 
considered in any growth-retarded infant.” Infants 
with congenital infections may show signs and symp- 
toms of disease in every major organ system or may 
be completely asymptomatic. Growth retardation is 
characteristically associated with the more florid clini- 
cal pictures. | 


Later growth and intellectual outcome 


Studies which have examined growth and develop- 

ment in infants with intrauterine growth retardation 
have shown a heterogeneity of outcome, perhaps in 
part as a reflection of the heterogeneity of biological 
problems and the distinctly different clinical entities 
included in the general category of i intrauterine growth 
retardation. These studies, despite their contradictory 
results, indicate that a substantial minority of SGA in- 
fants had low intelligence quotients, poor school per- 
formance, or both. 
. The cause of the poor outcome in some of these 
infants remains unclear. Intrauterine malnutrition is 
unlikely'to be the sole factor. Follow-up studies of in- 
fants born during the Dutch famine of 1944 show that 
their intellectual performance as young adults was not 
impaired despite their small size at birth." On the 
other hand, complications known to be associated with 
intellectual impairment are common in SCA infants. 
Most of these complications, such as birth asphyxia, 
hypoglycemia, and polycythemia, can be avoided or 
treated. In one series, SGA infants born to parents 
in lower. socioeconomic groups performed poorly, 
whereas those born to parents of higher groups did 
not.” If postnatal environment affects performance in 
these infants, early intervention may minimize their 
handicaps. In short, until these infants are managed 
optimally, during and beyond the perinatal period, the 
effect, if any, of nutrition on their intellectual perfor- 
mance will be uncertain. 
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Management 


Several difficult questions face the obstetrician. Dur- 
ing the pregnancy, before labor begins, the obstetrician 
must attempt to evaluate placental function and fetal 
well-being by a number of indirect methods. In this 
way, a decision is made to allow the pregnancy to con- 
tinue if the risks of a fetal death in utero are minimal. 
Unfortunately, measurements of serum estriol and 
human placental lactogen concentrations, oxytocin 
challenge tests, etc., are far from adequate in this re- 
gard. However, in the absence of signs of fetal distress, 
the pregnancy is allowed to continue. Then the timing 
and route of delivery pose equally difficult questions. 
Because the incidence of respiratory distress syndrome 
and of later neurological sequelae decreases with in- 
creasing gestational age, one is tempted to let the fetus 
mature as much as possible despite poor fetal growth. 
In addition, significant morbidity attends preterm in- 
ductions of labor or cesarean sections. 

These considerations support a conservative attitude 
toward termination of the pregnancy with intrauterine 
growth retardation, unless there are other maternal or 
fetal indications for delivery. This approach should 
change only if convincing data support an alternative 
approach. | 

Once labor ensues, the most important factor in 
management of SGA infants is an awareness of their 
characteristic morbidity. They tolerate labor poorly, 
and they often have to be resuscitated.?? Sufficient per- 
sonnel for proper care of both the mother and the in- 
fant must be available. An additional problem arises if 
fetal distress results in meconium-stained amniotic 
fluid. The physician must be alert to the possibility of 
meconium aspiration, a highly lethel and largely pre- 
ventable disease. Suctioning of nares and nasopharynx 
by the obstetrician as soon as the head appears is criti- 
cal. This procedure, along with immediate laryngeal 
visualization and direct tracheal suction, appears to 
have decreased the incidence of meconium aspiration 
at the University of Colorado Medical Center. 

Since SGA infants are especially vulnerable to cool- 
ing and hypothermia, an adequate heat source is neces- 
sary in the delivery room. An overhead radiant heater 
is preferable, to allow free access to a depressed infant. ° 

The high incidence of hypoglycemia in SGA infants 
demands careful monitoring of the blood sugar. In the 
past, the definition of hypoglycemia in newborn infants 
has been different («20 to 30 mg. per cent) from that 
in older children («40 mg. per cent),® largely because 
newborn infants appeared to be asymptomatic with low 
blood sugar levels. However, because of the limited 
range of behavioral responses of newborn infants to 
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stress, one must be cautious about calling an infant 
“asymptomatic.” There are other reasons why designa- 
tion of a lower limit of "norma!" blood sugar must be 
generous. The relative importance of glucose to cere- 
bral metabolism may vary over the first several days of 


life. The ketoacids are present in the blood of normal - 


newborn infants in high concentrations in the first 
three days of life? and may be used by the brain as a 
partial replacement for glucose. In addition, glucose 
availability to the brain is not solely a result of its con- 
centration in the blood. The blood-brain barrier ap- 
pears to be very permeable to glucose, suggesting that a 
primary factor determining glucose supply to the brain 
is the delivery rate, or cerebral blood flow.” This can- 
not be measured routinely in clinical settings. For 
example, with polycythemia (hematocrit greater than 
63 vol. per cent) blood viscosity is increased,” decreas- 
ing cerebral flow and, thus, the delivery of glucose and 
other potential oxidative substrates. Since much of the 
relevant information for determining the adequacy of 
cerebral glucose supply ts not available to the physician, 
it would seem reasonable to attempt to maintain blood 
sugar levels above 40 mg. per cent in all infants, includ- 
ing SGA infants. 

Hematocrit determinations should be performed to 
identify the occasional polycythemic infant. Infants 
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electron microscopic study of ovulation; endocrine, 


neuroendocrine, and neuromuscular mechanisms of 


ovulation; intrafollicular endocrine profiles; types of 
anovulation; physical, biophysical, and endocrine 
techniques to predict and detect ovulation; ovarian ul- 
trasonics; induction of ovulation by clomiphene, 
gonadotropins, or gonadotropin-releasing hormone; 
regularization of ovulation; treatment of cycles with 
corpus luteum defects or polycystic ovaries; and cervi- 
cal mucus, symptothermal methods, and lactational 
anenorrhea in relation to natural family planning. Ac- 
creditation will be given by the American Medical As- 
sociation. For additional information, contact: Dr. E. 
S. E. Hafez, Reproduction Physiology Laboretories, C. 
S. Mott Center for Human Growth and Development, 
Wayne State University School of Medicine, Detroit, 


Michigan 48201. Telephone (313) 577-1011. 


The Changing Seasons of Life: The 

Physician's Role 

The Continuing Medical Education Institute, "The 
Changing Seasons of Life: The Physician's Role," 
scheduled for the S.S. Rotterdam, April 23-30, 1977, is 
sponsored by: Sea and Shore Seminars, Washington, 


568 ‘Items 


D. C.; The Charles R: Drew Postgraduate Medical 
School, The Office of Continuing Edycation; and The 
University, of Cincinnati, College of Medicine, The 
Office of Continuing Medical Education. Medical prob- 
lems of interest to both specialists and generalists will 
be presented in a continuum, prenatal through geriat- 
ric years. This course is acceptable for 25 hours in Cat- 
egory I for the Physician's Recognition Award, Ameri- 
can Medical Association. Additional professional areas 
for which accreditation will be available will be sent on 
request. Registration: $175.00 (after February 23, 
1977, $200.00). For further information, contact: Sea 
and Shore Seminars, 2100 19th St. N. W., No. 601, 
Washington, D. C. 20009, Att: N. Chamberlain. 


Current Concepts of Infectious Diseases in 
Obstetrics and Gynecology 


The Department of Obstetrics and Gynecology of 
The University of lowa College of Medicine announces 
a postgraduate course entitled “Current Concepts of 
Infectious Diseases in Obstetrics and Gynecology,” to 
be held April 26-28, 1977: The course is being held in 
conjunction with the Third Annual Meeting of the In- 
fectious Disease Society for Obstetrics and Gynecology. 
The meeting will be comprised of scientific papers on 
the first day and new concepts in pathophysiology, 
diagnosis, and therapy of obstetric and gynecologic in- 
fections on the second and third davs. The talks will be 
presented by experts in the topics covered. The regis- 
tration fee is $150.00 (residents $75.00). For registra- 
tion and information, contact: Office of Continuing 
Medical Education, The University of lowa College of 


Medicine, 285 Med Labs, Iowa City, Iowa 52242. Tele- - 


phone: (319) 353-5763. 
uf : 


March 1, 1977 
Am. J. Obstet. Gynecol. 


Recent Advances iri Diagnostic Modalities and 
Therapy for Breast Cancer | 


. À postgraduate course entitled "Recent Advances in 
Diagnostic Modalities and Therapy for Breast Cancer 
wil] be held Wednesday, March 30, .1977, from 8:30 
A.M. to 4:00 p.m. at Beth Israel Medical Center, New 
York, New York. For further information, please con- 
tact: Post-Graduate Medical Education Office, Beth Is- 
rael Medical Center, 10 Nathan D. Perlman Place, New 
York, New York 10003. Telephone: (212) 673-3000, 
ext. 2135. 


Major Dilemmas in Neonatal Pediatrics 

On April 12-13; 1977, Methodist Hospital, In- 
dianapolis, Indiana, will host its annual newborn sym- 
posium, "Major Dilemmas in Neoriatal Pediatrics." For 
further details, please write: Richard S. Baum, M.D., 
The Newborn Center, Methodist Hospital, 1604 N. 
Capitol Ave., Indianapolis, Indiana 46202; Telephone: 
(317) 924-8174. 


Conception Control and Human Reproduction 

Seminar for Physicians 

New York University Post-Graduate Medical School 
will offer a postgraduate course, "Conception Control 
and Human Reproduction Seminar for Physicians," 
from April 21 through April 22, 1977, at New York 
University Medical Center. For details, write or phone: 
Office of the Associate Dean, Registration Department, 
NY-U Post-Graduate Medical School, 550 First Ave., 
New York, New York 10016. Telephone (212) 679- 
3200, Ext. 4088. 


Each white tablet contains: ethynodiol diacetate 1mg./mestranol 0.7 mg. 
Each Dink Bist in Ovulen-28" i is a placebo containing no active ingredients. 
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For continued 

relief of postepisiotomy 
discomfort, send her home 
from the hospital with 


DERMOPLAST 


Aerosol 


What DERMOPLAST starts doing to relieve 
postepisiotomy discomfort in the hospital, it 
can keep doing at home—to help make the 
new mother’s first days with her baby as 
enjoyable as they should be. DERMOPLAST 
permeates the. suture line without affecting 
sutures, and relieves itching that accom- 
panies tissue regeneration and hair regrowth. 


/ It will not dry or macerate the skin, and is 











easily removed with soap and water. 
DERMOPLAST is easy to apply—sprays from 
any angle. Available in three sizes, including 
convenient 3-oz. size that is especially de- 
signed for self-administration by the patient. 


DERMOPLAST Aerosol Spray contains: 
Benzocaine, w/w 4.596; benzethonium 
chloride, w/w 0.1%; menthol, w/w 0.5%; 
oxyquinoline benzoate, w/w 1.2%; and 
methylparaben, w/w 2.0%. Inactive ingre- 
dients, vegetable oils and propellant. Also 
contains 1.9% isopropyl alcohol. 


For additional indications, full directions 
for use, and warnings, see label copy 
on DERMOPLAST Aerosol Spray can. 
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| accurate fundal placement. 


Our Cu-7 insertion instrument has been completely 
redesigned and engineered to facilitate accurate fundal 
placement. Using the recommended procedure, Cu-7 
positioning can now be accomplished in just seconds, 
usually with minimal patient discomfort. 

The Cu-7 itself offers reliable, comfortable protection 
from pregnancy, rivaling "the pill" as a method of choice 
for nulliparous as well as multiparous women. 

Your Searle representative is eager to advise you of 
the correct steps required for simple insertion of the 
Cu-7. Please ask for a demonstration— and for Patient 
Logs and booklets. 
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copper 
contraceptive 
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Cu-7 : actual size 





‘ow five newly designed features make it 
easier to use Cu intrauterine copper cont 





. New sterile sheath 2. New 

lelps maintain sterility during loading blue-winged 

'rocedure and cervical-stop setting. cervical sto 
A visual guide 
to aid in correct 
positioning of 
the "seven" in 
the uterus. 


Cu-7* (brand of intrauterine copper contraceptive) 

Description: The plastic component of the Cu-7 is composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render it radiopaque. Its 
shape cpproximates the number 7; it is substantially smaller than previously available 
intrauterine devices. 

Coiled around the vertical limb is 89 mg. of pure, virgin electrolytic copper wire pro- 
viding 200mm? of exposed copper surface area. A polypropylene retrieval thread is 
fastened to the free end of the vertical limb of the Cu-7. 

dy Cu-7 is supplied with a simple tubular polypropylene inserter. All components are 

sterile. 
Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is en- 
hanced by a minute quantity of copper released continuously from the copper coil into 
the uterine cavity. The exact mechanism by which metallic copper enhances the con- 
traceptive effect of an IUD has not been conclusively demonstrated. Various hypotheses 
have been advanced, the most common being that copper placed in the uterus interferes 
with enzymatic or other processes that regulate blastocyst implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm 
transport within the uterine environment. 

Indication: The Cu-7 is indicated for contraception. 

Contraindications: The presence of any of the following, at the time of insertion, con- 
stitutes a contraindication: pregnancy, abnormalities of the uterine covity, ocute pelvic 
inflammatory disease or a history of repeated pelvic inflommatory disease, postpartum 
endometritis or infected abortion in the past three months, endometrial disease such os 
hyperplasia or carcinoma and a known or suspected allergy to copper. 

Warnings: Recent reports suggest an increased incidence of septic abortion associated 
in some instances with septicemia, septic shock and death in patients becoming preg- 
nant with an IUD in place. In some cases, initial symptoms have been insidious and not 
eosily recognized. If pregnancy should occur with a Cu-7 in situ, the Cu-7 should be 
removed if the string is visible or, if removal proves to be or would be difficult, inter- 
ruption of the pregnancy should be considered and offered as an option. If the patient 
elects to maintain the pregnancy and the Cu-7 remains in situ, she should be warned of 
the suggested incidence of increased risk of sepsis and followed with close vigilance. 

The long-term effects on the offspring of the presence of copper in the uterus during 
pregnancy are unknown. 

Perforations of the uterus have occurred. In this cose the device should be removed 
immediotely. 

The use of microwave therapy in patients with metal prosthetics may cause heot 
injury to the surrounding tissue. Therefore, microwave therapy to the abdominal and 
sacral areas should not be used on patients wearing a Cu-7. 

Acditional amounts of copper available to the body from the Cu-7 moy precipitate 
symptoms in women with undiagnosed Wilson's disease, the incidence of which is one 
in two hundred thousand. 

Precautions: A pelvic examination should be done. 

Scund the uterus prior to insertion and exercise core to avoid perforation. Do not use 
excessive force. The possibility of insertion in the presence of an existing undetermined 
precnancy is reduced if insertion is performed shortly following a menstrual period. The 
Cu-7 should not be inserted post partum or post abortion until involution of the uterus 
has been completed. 

Occasional perforations of the uterus (.03%) have been reported, usually during 
insertion into patients less than two months post abortion or post partum. If penetration 
into abdominal cavity occurs, laparotomy should be performed and the device re- 
covered. Local inflammatory reaction with abscess formation is a possibility if a device 
is left in the abdomen. 

If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver 
function tests, appropriate diagnostic procedures should be initiated. 

The Cu-7 should be removed if pelvic infection which is unresponsive to treatment occurs. 

The device should be replaced every two years. There is no evidence of decreasing 
effectiveness with time before two years, but the contraceptive effectiveness of the Cu-7 
after two years has yet to be established. 





P 


^ 
Uu 
* x 


3 


aceptive. 


: d F- 
S F 
A / j : i 
f 1 
1 









3. New 4. New welded 5. New thread- ; 
flexible rod tube-stop retaining clip 
Facilitates inser- Serves as handle When held to tube- i 
tion of “seven” for withdrawing stop during pro- 2 
into virtually any the tube and cedure, facilitates 

normal uterine removal of insertion and makes ; 
cavity in seconds. instrument. tube-crimping virtu- 

ally impossible. 


If the retrieval thread cannot be visualized it may have retracted into the uterus or have 
been broken off, or the Cu-7 may have been expelled. Locolization usually may be made by 
feeling with a probe; if not, x-ray or sonography can be used. When the physician elects 
to recover a Cu-7 with the thread not visible, the removal instructions should be considered. 

The patient should be told that some light bleeding or cramps may occur during the 
first few days after insertion, but if these symptoms continue or are severe she should 
report to her physician. She should be instructed on how to inspect periodically to make 
certain thot the thread still protrudes from the cervix and cautioned that there is no 
protection if the device has been expelled. She should also be cautioned not to pull on 
the thread and displace the Cu-7 and told to return in two years for its replacement. 

A report has appeared in the literature suggesting that a copper-induced urticarial 
allergic skin reaction developed in a woman wearing a copper IUD. If symptoms of such 
an allergic response occur the potient should be instructed to tell the consulting 
physician that a copper-beoring device is being worn. 

Adverse Reactions: Perforation of the uterus has occurred. 

The incidence of spontaneous abortion, when conception occurs with intrauterine 
devices in situ, appears to be increased over that in unprotected women. 

Insertion cramping, usually of no more than a few seconds duration, may occur; how- 
ever, some women may experience residual cramping for several hours or even days. 
Transient spotting or bleeding or prolongation of menstrual flow may occur in the first 
few cycles. Uncommonly, pelvic infection hos been reported. Complete or partial expul- 
sion may sometimes occur, porticularly in those patients with uteri measuring less than 
6.5 cm. by sounding. The following complaints have also been reported, although their 
relation to the Cu-7 has not been established: amenorrhea or delayed menses, back- 
aches, cervical erosion, cystic masses in pelvis, vaginitis, leg pain or soreness, weight 
loss or gain, nervousness, dyspareunia, and cystitis. 

Dosage and Administration: A single Cu-7 is to be inserted into the uterine cavity (see Pre- 
cautions section). The small diameter of the Cu-7 enables easy insertion into the nulliparous 
as well as the multiparous uterus. Present information indicates that the efficacy is retained 
for at least 24 months. Until accurate data indicating o longer effective life become avail- 
able, the Cu-7 should be removed and a new one inserted on or before 24 months from the 
dote of insertion. If partial expulsion occurs, removal is indicated, and a new Cu-7 may 
be inserted. Removal of the Cu-7 may olso be indicated in the event of heavy or 
persistent bleeding. 

How Supplied: Avoiloble in cartons of 6 and boxes of 30 sterile units (Cu-7 with an inserter) 
ond sufficient patient identification cords. 


Clinical Studies: Different event rates have been recorded with the use of different intro- 
uterine contraceptive devices, inasmuch as these rates ore usually derived from separate 
studies conducted by different investigators in several population groups, they cannot 
be compored with precision. Furthermore, event rates tend to be lower as clinical ex- 
perience is expanded, possibly due to retention in the clinical study of those potients 
who accept the treatment regimen and did not discontinue due to adverse reactions or 
pregnancy. In clinical trials of the Cu-7 conducted by Searle Laboratories, use effec- 
tiveness was determined os follows for parous and nulliparous women, as tabulated by 
the life table method. (Rates are expressed as events per 100 women through 12 and 
24 months of use.) This experience encompasses 321,699 woman-months of use, including 
12 months for 9,594 women and 24 months for 7599 


12 Months 24 Months 
Porous X Nulliporous Porous — Nulliparous 
Pregnancy 1,7 1.3 2.5 2.1 
Expulsion 2.9 77 6.5 8.7 
Medical Removal 9.6 127 15.3 18.2 
Continuation Rate 78.3 729 63.9 597 








Please see complete product labeling for insertion and removal techniques 


Searle Laboratories 
SEARLE Division of G. D. Searle & Co 


Box 5110, Chicago. Illinois 60680 6B RI . 


9X CTeroides 


may be implicated 

in a number of clinical situations, 

including... 

e septic abortions 

e deep wounds 

E bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 
recommended prior to instituting roides are benign. But in infectious 
therapy with Chloromycetin situations they can be extremely 
(chloramphenicol). However, in virulent. 
some situations, it may be neces- | Fortunately, most bacteroides 
sary to administer Chloromycetin | infections are susceptible to 
before sensitivity tests have been Chloromycetin (chlorampheni- 
completed. col) therapy. Yet, all too often their 
presence goes undetected. So 
Bacteroides are the most prevalent today, many authorities recommend 
microbial flora of man. They are early—and vigorous—treatment 
anaerobic, aero-intolerant, non- with Chloromycetin when the 
sporeforming, nonmotile, gram- clinical impression suggests that a 
negative bacilli. They most often Bacteroides infection is present. 
appear in mixed infections, and are Chloromycetin must be used only 
highly opportunistic. Further, they — inthose serious infections for 
are very difficult to culture. ial torn m EE e Ted CLE UST LAE E: DOT [3 9] T ES 


drugs are ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
situations, the benefits-to-risk rati 
with Chloromycetinis very favorable 


See next page for full prescribing 
information. 





Bacteroides... 


often an indication for 


CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 
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.. Prescribing information—Chloromycetin 
S Semiana pisica Sodium Succinate 
. For intravenous administration 


WARNING 
Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 


therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 


treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 

enia, or granulocytopenia, before wer become 
rreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
. TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

- 2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 

ACTIONS AND PHARMACOLOGY 

In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Sa/monelia 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 

Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 6896 to a 
high of 99% over a three-day period. From 8% to 12% 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred Hg ut 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used stated in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as qon. if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 
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in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 
1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis aroup 

e) Various gram-negative bacteria causing bacte- 
PONN meningitis, or other serious gram-negative infec- 

ons 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*In the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4, Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
ne carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 
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4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. "Gray Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
3 progressive pallid cyanosis; 

3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactlons.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED 


NDC 0071-1089-10 (Steri-Vial& No. 57) 

Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per millifiter 
(1 g/10 ml). Available in packages of 10 vials. 

CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 


PD-JA-1280-2-P (2-75) 
PARKF. DAVIS & COMPANY. Detroit. Michiaan 48232 
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When you prescribe Korom x you prescribe for the two of them. 
i Koromex offers superior protection with 
4 no dangerous side effects and without a strong perfume or 


E medicinal odor that's common to other contraceptive gels or creams. 

d Carefully formulated Koromex is simple to use too...rarely are there 

| contraindications. Prescribe 50 years of experience for the two 7 
| of them. Koromex...designed for her feminine needs and their pleasure. i 








' In addition, both Koromex coil spring and Koroflex arcing spring 
| diaphragms are available. 
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Instant Nonfat Dry Milk with vitamins 
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can control the balance of protein and 
solids to suit any low-fat diet. To illus- 
trate, we've prepared free diet plans 
for your patients. Each diet plan book- 
let has 12 identical, tear-out patient 
plans with general instructions, a basic 
meal plan and a sample menu. There's 
even a column for your special notes. 
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We put our milk 
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You can depend on AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 


*Indications: Based on a review of AVC by the National Academy 
of Sciences- National Research Council and/or other information, 
FDA has classified the indications as follows: 

"Probably'' effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

"Possibly'' effective: For the treatment of trichomoniasis, 


vulvovaginal candidiasis, and vaginitis due to Hemophilus SERO ADATTA nee eerie 
mm. . ivision of Richardson-Merrell Inc. 
vaginalis or ply. susceptible bacteria. Cincinnati, Ohio 45215 cad ieod 
Final classification of the less-than-effective indications requires 
further investigation. 


The treatment is singular 


Cream (aminacrine hydrochloride 0.2%, 
sulfanilamide 15.0%, allantoin 2.0%) 


Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 


Contraindications: Known sensitivity to sulfonamides. 
Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 
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Abbott hematinics can help to 
provide optimum care to term 


e These are the only major products € To minimize gastric upset, each 

containing the exact U.S. RDA* product contains 525 mg. of Ferrous 

of folic acid for pregnancy—800 mcg. Sulfate in controlled-release form 
—an important consideration in 


e Dosage is one-a-day—helps to 
pregnancy. 


assure patient cooperation. 
e Both products contain 500 mg. of 


*Federal Register, 38:20717, Aug. 2, 1973. Vitamin C to enhance iron absorption. 





Controlled-Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 meg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindications: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin B12 is deficient. Precaution: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid pertablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
ikelihood of gastric intolerance is remote. If such should 
‘occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


Controlled-Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B: (Thiamine 
Mononitrate), 6 mg.; Vitamin B2 (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bia 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
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in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warnings: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bie is deficient. Precaution: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. lberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 
Allergic sensitization has 

been reported following both 

oral and parenteral adminis- $ assorr 
tration of folic acid. 6033133 


effectively and gently 


Suitable for general use in obstetrics! References: 1. Burgess, D. E.: Constipation in Obstetrics, in Manage- 
: : ; S 9, ment of Constipation, edited by Sir Francis Avery Jones and Edmund 
Effective laxation was obtained in 324 (96%) of W. Godding, Oxford, Blackwell Scientific Publications, 1972, p. 179. 
336 pregnant women treated with SENOKOT 2. Sarles, H., Camatte, R.: Provence Med 38:3 (Déc) 1970. 3. Seon, 
: : : : 2.8 R. S.: Western Med 6:342 (Dec.) 1965. 4. Blazy, G.: Toulouse Med 
laxatives, as reported in seven published studies, 64:625 (June-July) 1983. 5. Goodman. M.: 
with virtual freedom from side effects at proper Scientific Exhibit, AMA Clinical Meeting, 
dosage levels. Los Angeles (Nov.) 1962. 6. Monias, M. B., 
et al: Md State Med J 9:439 (Aug.) 1960. 
Gentle stimulation of peristalsis E hip eA ines eine GURY TOA. 
; iet r 
Virtually colon-specific, SENOKOT Tablets/ 8. Herland, A. L., Lowenstein, A.: Quart Rev 
Granules provide overnight laxation through gentle Surg Obst & Gynec 14:196 (Dec.) 1957. 
neuroperistaltic stimulation of the motor plexus of Purdue Frederick 
Auerbach, not by irritation of bowel mucosa. € COPYRIGHT 1976, THE PURDUE FREDERICK COMPANY/NORWALK. CONN. 06856 
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SENOKOT laxatives may be administered with 
milk and antacids. 

Pregnant patients may be started on half the initial 
recommended dosage of SENOKOT Tablets/ 
Granules, with gradual adjustment to the optimal 
maintenance dose for regular and comfortable 
evacuation. 
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|] How much estrogen 
I does it really take 
to control nature ? 


A lot less than everyone once thought. Just a few years 
ago, a 50-mcg dosage was considered low. Today, there's 
an effective combination oral contraceptive containing 
only 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 40% reduction in the dose of estrogen, 
efficacy of Loestrin 1.5/30 is considered comparable to 
that of combination oral contraceptives containing 
higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing 
larger doses of estrogen. With continued use, however, 
the frequency decreases. 





And if you're concerned about your patients intake of 
estrogen over an extended period of time, Loestrin 1.5/50 
contains only 30 mcg of ethinyl estradiol, so patient 
exposure to estrogen is minimized. 


LOESTRIN 15/30 


(15 mg norethindrone acetate and 
i mcg ethinyl estradiol tablets, USP} 


a 30-mcg alternative to 
higher estrogen 





PARKE-DAVIS 


See next page for prescribing information. 
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LOESTRIN® 1.5/30 QUA ae 

(norethindrone acetate and ethinyl estradiol 

tablets, USP) 

Available in 21 and 28 day dosage regimens 

Each green tablet contains: 

norethindrone acetate.................. 1.5 mg 

eihinylastrádiol. :.. See xz Fak. ee Ge 30 mcg 

Each brown tablet contains 75 mg ferrous fuma- 

rate, USP. 


Brief Summary of Prescribing Information 


SPECIAL NOTE 

Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effective- 
ness of the sequential products appears to be 
somewhat lower than that of the combination 
products. Both types provide almost completely 
effective contraception. 

The dropout rate for medical reasons, as ob- 
served in the clinical trials that were conducted 
with Loestrin 1.5/30, appears to be the same as 
that observed with higher dose combination prod- 
ucts. The dropout rate due to irregular bleeding 
was somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
cal reasons attributable to the drug. 

An increased risk of thromboembolic disease 
associated with the use of hormonal contracep- 
tives has now been shown in studies conducted in 
both Great Britain and the United States. Other 
risks, such as those of elevated blood pressure, 
liver disease and reduced tolerance to carbo- 
hydrates, have not been quantitated with preci- 
sion. 

Long term administration of both natural and 
synthetic estrogens in subprimate animal species 
in multiples of the human dose increases the fre- 
quency for some animal carcinomas. These data 
cannot be transposed directly to man. The possi- 
ble carcinogenicity due to the estrogens can 
neither be affirmed nor refuted at this time. Close 
Clinical surveillance of all women taking oral con- 
traceptives must be continued. 

INDICATION 

Loestrin 1.5/30 is.indicated for the control of con- 
ception. 

CONTRAINDICATIONS 

1. Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, or a past history of these condi- 
tions. 

2. Markedly impaired liver function. 

3. Known or suspected carcinoma of the breast. 

4.Known or suspected estrogen dependent 
neoplasia. 

5. Undiagnosed abnormal genital bleeding. 

6. Pregnancy. 

WARNINGS 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (thrombo- 
phlebitis, cerebrovascular disorders, pulmonary 
embolism, and retinal thrombosis). Should any of 
these occur or be suspected, the drug should be 
discontinued immediately. 

Retrospective studies of morbidity and mor- 
tality in Great Britain and studies of morbidity in 
the United States have shown a statistically sig- 
nificant association between thrombophlebitis, 
pulmonary embolism, and cerebral thrombosis 
and embolism and the use of oral contraceptives. 
There have been three principal studies in 
Britain'^? leading to this conclusion, and onet in 
this country. The estimate of the relative risk of 
thromboembolism in the study by Vessey and 
Doll? was about sevenfold while Sartwell and 
associates in the United States found a relative 
risk of 4.4, meaning that the users are several 
times as likely to undergo thromboembolic dis- 
ease without evident cause as nonusers. The 
American study also indicated that the risk did not 
persist after discontinuation of administration, 
and that it was not enhanced by long continued 
administration. The American study was not 
designed to evaluate a difference between prod- 
ucts. However, the study suggested that there 
might be an increased risk of thromboembolic 
disease in users of sequential products. The risk 
cannot be quantitated, and further studies to con- 
firm this finding are desirable. 
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2. Discontinue medication pending examination - 









if there is sudden partial or complete loss of vision 
or if there is a sudden onset of proptosis, diplopia 
or migraine. If examination reveals papilledema or 
retinal vascular lesions, medication should be 
withdrawn. 

3. Since the safety of Loestrin 1.5/30 in pregnan- 
cy has not been demonstrated, it is recommended 
that for any patient who has missed two consecu- 
tive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule 
the possibility of pregnancy should be considered 
at-the time of the first missed period. 

4. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of 
mothers receiving these drugs. The long range 
effect to the nursing infant cannot be determined 
at this time. 


PRECAUTIONS 

1. The pretreatment and periodic physical ex- 
aminations should include special reference to 
breasts and pelvic organs, including Papani- 
colaou smear, since estrogens have been known 
to produce tumors, some of them malignant, in five 
species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with Loestrin 1.5/30. 
Therefore, if such tests are abnormal in a patient 
taking Loestrin 1.5/30, it is recommended that 
they be repeated after the drug has been with- 
drawn for two months. 

3. Under the influence of estrogen-progestogen 
preparations, pre-existing uterine fibromyomata 
may increase in size. 

4.Because these agents may cause some 
degree of fluid retention, conditions which might 
be influenced by this factor, such as epilepsy, 
migraine, asthma, cardiac or renal dysfunction, re- 
quire careful observation. 

5. An alteration in menstrual patterns in many 
patients is likely to be induced by using Loestrin 
1.5/30. The amount and duration of flow and cycle 
length may be variable. Because of these irregular 
bleeding patterns, it is important that the physi- 
cian take this into consideration when attempting 
to determine if persistent bleeding is from organic 
causes. 

6. Patients with a history of psychic depression 
should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious 
degree. 

7. Any possible influence of prolonged Loestrin 
1.5/30 therapy on pituitary, ovarian, adrenal, 
hepatic or uterine function awaits further study. 

8. A decrease in glucose tolerance has been ob- 
served in a significant percentage of patients on 
oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic pa- 
tients should be carefully observed while receiv- 
ing Loestrin 1.5/30 therapy. 

9. The age of the patient constitutes no absolute 
limiting factor, although treatment with Loestrin 
1.5/30 may mask the onset of the climacteric. 

10.The pathologist should be advised of 
Loestrin 1.5/30 therapy when relevant specimens 
are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following administration 
of contraceptive steroids. 


ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING 
ORAL CONTRACEPTIVES 
A statistically significant association has been 
demonstrated between use of oral contraceptives 
and the following serious adverse reactions: 
Thrombophlebitis/Pulmonary embolism/Cerebral 
thrombosis 

Although available evidence is suggestive of an 
association, such a relationship has been neither 
confirmed nor refuted for the following serious ad- 
verse reactions: 

Neuro-ocular lesions, eg, retinal thrombosis and 
optic neuritis 

The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
Nausea Change in weight 
Vomiting (increase or 








Gastrointestinal decrease) 


symptoms (such as Changes in cervical 
abdominal cramps erosion and 


cervical secretions 
Suppression of 


and bloating) 
Breakthrough bleeding 


Spotting lactation when 

Change in menstrual given immediately 
flow post-partum 

Amenorrhea during Cholestatic jaundice 
and after treatment Migraine 

Edema Rash (Allergic) 


Chloasma or melasma 
Breast changes: ten- 
derness, enlarge- individuals 
ment and secretion Mental depression 
Although the following adverse reactions have 
been reported in users of oral contraceptives, an 
association has been neither confirmed nor 
refuted: 


Rise in blood pressure 
in susceptible 


Anovulation post Dizziness 
treatment Fatigue 
Premenstrual-like Backache 

syndrome Hirsutism 


Changes in libido 
Changes in appetite 
Cystitis-like syndrome 
Headache Hemorrhagic eruption 
Nervousness Itching 

The following laboratory results may be altered 
by the use of oral contraceptives: 

Hepatic function: increased sulfobromo- 
phthalein retention and other tests 

Coagulation tests: increase in prothrombin, 
Factors VII, VIII, IX and X 

Thyroid function: increase in PBI, and butanol 
extractable protein bound iodine and decrease in 
T? uptake values 

Metyrapone test 

Pregnanediol determination 
DOSAGE AND ADMINISTRATION 
Special Notes on Administration 
Menstruation usually begins two or three days, but 
may begin as late as the fourth or fifth day, after 
the brown tablets have been started. Because of 
the relatively low estrogenic content, Loestrin 
1.5/30 is not a good cyclic regulator. There are pa- 
tients whose inherent hormone balance will re- 
quire larger amounts of estrogen to achieve cyclic 
regularity than that contained in Loestrin 1.5/30. 
These patients experience altered bleeding pat- 
terns, which do not conform to treatment sched- 
ules, while taking the green Loestrin 1.5/30 
tablets. However, it is important that patients 
adhere to the dosage schedule regardless of 
when bleeding occurs. 

The occurrence of altered bleeding is highest in 
Cycle 1. The majority of patients will have seven 
days cr less of total bleeding during the 28-day 
cycle (including both withdrawal bleeding and 
breakthrough bleeding and spotting). Should ir- 
regular bleeding occur, patients should be 
reassured and instructed to continue taking the 
tablets as directed. If by the third cycle the irregu- 
lar patterns are unacceptable, consideration 
should 5e given to changing the medication to a 
product with higher estrogen content 
(Norlestrin-1 mg or Norlestrin-2.5 mg). The physi- 
cian should be alert to the fact that the irregular 
bleeding patterns could mask bleeding from 
organic causes, and appropriate diagnostic 
measures should be taken if the bleeding persists 
or continues after changing to a higher estrogen- 
content product. SG 


Loss of scalp hair 
Erythema multiforme 
Erythema nodosum 
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Estradiol...the only estrogen necessary 
In estrogen replacement therapy 





ESTRAGE 


(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated. 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 
of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et a/: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et a/: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 
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-ESTRAC 
(ESTRADIOL) 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in posten women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 

the last decade. The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk ers to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than at estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.” Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.13:16 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies thàt progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 



































Clinical Pharmacology — 7 (8-Estradiol is the most potent 4j n ic estrogen and, in 


fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
pyrene associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. Atrophic vaginitis. 3. Kraurosis 
vulvae. 4. Female hypogonadism. 5. Female castration. attr: ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
Ad aed AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery disease. wing hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
. povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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- Estradiol...the only estrogen necessary 
in estrogen replacement therapy 


estrogen-containing oral contraceptives.2! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnprmal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of e a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum VIRUS and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like 2 saci 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
sy A Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor TUN atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as Nom as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro de 
mp. The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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good cycle contro! 


In clinical trials involving 1,103 patients for 
12,948 cycles, only 3.4% of the women dis- 
continued therapy during the first three months 
due to menstrual disorders. The average 
incidence of breakthrough bleeding was only 
6.3% of total cycles. 


low Incidence 
of amenorrhea 


With ModiCon, the incidence of amenorrhea is 
low. Throughout clinical trials the total 

cycle incidence was only 0.7%. Also, menstrual 
patterns approached the patients’ normal range 
and there was generally little change in days 

of flow and amount of flow. t 


high efficacy 


ModiCon has demonstrated high contraceptive 
efficacy. In clinical trials of 1,103 patients 

for 12,948 cycles, the pregnancy rate was only 
0.37 per 100 woman years of use. 


ModiCon is available in both 21 and 28-day reg- 
imens in the unique DIALPAK* Tablet Dispenser. 


tSerious as well as minor side effects have been reported following the use 
of oral contraceptives. These include thromboembolic disease. The physician 
should remain alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy when appropriate. The 
physician should be fully aware of the complete Prescribing Information for 
this product. *Trademark 


ModiCon 
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Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 

a good balance between 
lower hormonal content and 
patient acceptability 


See next page for prescribing information. 
OJ 286-6R 


a good balance between 


lower hormonal content and 


patient acceptability 





Description: Each MODICON Tablet contains 0.5 mg of the progestational substance, 
norethindrone, together with 0.035 mg of the estrogenic compound, ethinyl estradiol. 

Each green tablet in the 28-day regimen contains inert ingredients. 

Actions: MODICON acts through the mechanism of gonadotrophin suppression, i.e., through 
the bap ee and progestational actions of the ingredients. Alterations in cervical mucus and 
in the endometrium may also contribute to the efficacy of MODICON. 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

The dropout rate for medical reasons, as observed in the clinical trials conducted with 
MODICON, appears to be somewhat higher than observed with higher dose combination 
nies The dropout rate due to menstrual disorders and irregularities was also somewhat 

igher, dropouts being equally split between menstrual disorders and irregularities and other 
medical reasons attributable to the drug. 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives, taking into account 
various factors such as age and other physical conditions. 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
Li pae should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
ese data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 
Indication: Contraception. 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 
regnancy. 
einge: 1. The physician should be alert to the earliest manifestafions of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, and the use of 
oral contraceptives. There have been three principal studies in Great Britain"? leading to 
these conclusions and three in this country.*? The estimate of the relative risk of throm- 
boembolism in the study by Vessey and Doll? was about sevenfold while the United States 
studies found relative risks of 4.4 to 11, meaning that the users are several times as likely to 
undergo thromboembolic disease without evident cause as nonusers. 

In May 1974, the Royal College of General Practitioners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, "A statistically significant higher rate of report. 
ing of cerebrovascular accidents in Takers is evident, but the numbers are too small to justify 
an estimation of the degree of risk." The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study* indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment. 

In a collaborative American study*'5 of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2.0 


None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies? '? have reported an increased risk of post-surgery throm- 
boembolic pio gere in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery. 

In May of 1975 two separate retrospective case control studies relating to fatal and nonfatal 
myocardial infarction in users and nonusers of oral contraceptives were reported.'':'* The 
studies estimate that the increased risk of hospital admission for myocardial infarction asso- 
ciated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-44 age group; and the risk of death associated with the use 

oral contraceptives as compared to nonusers was increased 2.8 times for users in the 30-39 
age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors, i.e., treated hypertension and diabetes, pre-eclamptic tox- 
emia, obesity and type Il hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or com- 
plete loss of vision; proptosis or diplopia; onset or aggravation of migraine or development of 
headache of a new pattern which is recurrent, persistent or severe; papilledema; or any evi- 
dence of retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have 
taken progestogens and/or estrogens during pregnancy.'?:'^ The safety of MODICON in preg- 
nancy has not been demonstrated. Pregnancy should be ruled out before initiating or continu- 
ing the contraceptive regimen. Pregnancy should always be considered if withdrawal bleeding 
does not occur. 

4. A small fraction of the hormonal agents in oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long-range effect to the nursing infant cannot be 


ModiCon 


Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 
TRADEMARK 


determined at this time. 

5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occa- 

sionally fatal, have been reported in women on oral contraceptives. Such lesions may present 
as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 
Precautions: 1. A thorough history and physical examination should be performed before 
prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs, including Papanicolaou smear since estrogens 
have been known to produce tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment with 
MODICON. Therefore, if such tests are abnormal in a patient taking MODICON, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata ma 
increase in size. 4. Because these agents may cause some degree of fluid retention, condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of rone MODICON ther- 
apy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A 
decrease in glucose tolerance has been observed in a significant percentage of patients on 
oral contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic 
patients should be carefully observed while receiving MODICON therapy. 9. The age of the 
patient constitutes no absolute limiting factor, although treatment with MODICON may mask 
the onset of the climacteric. 10. The pathologist should be advised of MODICON therapy when 
relevant specimens are submitted. 11. Susceptible women may experience an increase in 
blood pressure following administration of contraceptive steriods. 12. Cholestatic jaundice has 
been reported in users of oral contraceptives. If this occurs, MODICON should be discontin- 
ued. This condition is more likely to occur in patients who have experienced cholestatic jaun- 
dice of pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during MODICON therapy. 
Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, myocardial infarction, gallbladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis and optic neuritis; hepatic lesions with or without intra-abdominal 
bleeding. 

The fitowing adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), 
breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and after treat- 
ment, edema, chloasma or melasma, which may persist, cholestatic jaundice, migraine, rash 
(allergic), mental depression, change in weight (increase or decrease), breast changes (ten- 
derness, enlargement and secretion), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
strual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, 
intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, Vill, IX and X; decrease in anti-thrombin Ill; increase in 
platelet aggregability; dip function—increase in PBI, and butanol extractable protein-bound 
iodine and decrease in T? uptake values; metyrapone test; pregnanediol determination. 
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SYNTHROID® (Sodium 
Levothyroxine, U.S.P.) Flint is 
T4... and it is chemically pure, 
containing no animal gland 
components. This simply means that 
you can depend upon the hormone 
content being of controlled potency, 
batch after batch. 


SYNTHROID is a pure synthetic and 
identical to the principal secretion of 
the normal thyroid gland. 


SYNTHROID medication 

provides your patients with 
everything they need for complete 
thyroid replacement therapy. It is the 
most widely prescribed brand name 
of thyroid in the United States and 
Canada. 


T4 (SYNTHROID) converts to T3 
at the cellular level, providing full 
thyroid replacement at maintenance 
doses! 2 


SYNTHROID’ 


(Sodium Levothyroxine, 


U S.B) Flint 


See reverse side for full prescribing 
information 
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Consider, too, that T4 (SYNTHROID) 
replacement therapy assures uniform 
levothyroxine dosage and simplifies 
monitoring the dosage regimen. 


Available now for a limited time only 
—a handy reference book with 
up-to-date information on thyroid 
function tests. Written in consultation 
with a number of leading 
endocrinologists, this reference book 
can be obtained by writing Flint 
Laboratories or contacting your Flint 
representative. We appreciate the 
opportunity to be of service. 


1. Braverman, L. E., Ingbar, S. H., 
and Sterling, K. Conversion of 
Thyroxine (T4) to Triiodothyronine 
(T3) in Athyreotic Human Subjects. 
J. Clin. Invest. 49:855-64, 1970. 

2. Surks, M. I., Schadlow, A. R., 
and Oppenheimer, J. H. A New 
Radioimmunoassay for Plasma 
L-Triiodothyronine: Measurements 
in Thyroid Disease and in Patients 
Maintained on Hormonal 
Replacement. J. Clin. Invest. 
51:3104-13, 1972. 


XK 


FLINT LABORATORIES 


DIVISION OF TRAVENOL LABORATORIES, INC. 
Deerfield, Illinois 60015 


EA e I ————— : 
WOCOOMTMEIUTNPEREGOUVERUGTINWECNE CTS 1 
i Le I EE m 

"^ 


SYNTHROID’ 


(Sodium Levothyroxine, 
U.S.P.) Hint 





FLINT LABORATORIES 


DIVISION OF TRAVENOL LABORATORIES, INC. 
Deerfield, Illinois 60015 


Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


Description: SYNTHROID (sodium levothyroxine) 
Tablets and SYNTHROID Injection contain synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 


site ete ig 
NH: 


Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption, 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should'have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 

is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by ora! medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 

an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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tract or poor adherence to therapy. 


The concomitant appearance of other diseases, 
especially cardiovascular diseases, usually dictates 
a replacement regimen with initial doses smaller 
than 100 mcg/day (0.1 mg). 


In otherwise healthy adults with relatively recent onset 
of hypothyroidism, full replacement dose of 150 mcg 
(0.15 mg) or 200 mcg (0.2 mg) has been instituted 
immediately without untoward effect and with 

good therapeutic response. General experience, 
however, favors a more cautious approach in view of 
the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The age and general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the elderly patient 

with long standing disease, evidence of myxedematous 
infiltration and symptomatic, functional or 
electrocardiographic evidence of cardiovascular 
dysfunction, the starting dose may be as little as 25 mcg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at three 
to four week intervals depending on patient 

response. Conversely, otherwise healthy adults may 
be started at higher daily dosage and raised to 

the full replacement dosage in two to three weeks. 
Clearly it is the physician's judgment of the 

severity of the disease and close observation of 
patient response which determines the rate of 

dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement 
of normal blood levels of thyroxine in patients 

on replacement regimens frequently coincides with the 
clinical impression of normal thyroid status, 

higher than normal levels on oral replacement of 
levothyroxine occasionally occur and should not be 
considered evidence of overdosage per se. 


In all cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the appropriate 
individual dosage. 


In infants and children, there is a great urgency to 
achieve full thyroid replacement because of the critical 
importance of thyroid hormone in sustaining 

growth and maturation. Despite the smaller body size, 
the dosage needed to sustain a full rate of growth, 
development and general thriving is higher in 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


In myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/ml. Although the 
patient may show evidence of increased 

responsivity within six to eight hours, full 

therapeutic effect may not be evident until the 
following day. An additional 100 to 300 mcg or 

more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the 

oral dosage form, SYNTHROID Injection 

produces a predictable increase in the circulating 
level of hormone with a long half-time. This usually 
precludes the need for multiple injections but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient is 
fully capable of accepting a daily oral dose. 


In the presence of concomitant heart disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without 

its cardiovascular risks. Under such circumstances, 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical mix dpa in this situation may 

dictate smaller intravenous doses of levothyroxine. 


SYNTHROID Injection by intravenous or intramuscular 
routes can be substituted for the oral dosage form 
when ingestion of SYNTHROID Tablets is 

precluded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 
Tablets are supplied as scored, color-coded compressed 
tablets in 6 concentrations: 25 mcg (0.025 mg)—orange 
... 50 mcg (0.05 mg)—white . . . 100 mcg (0.1 ma)— 
yellow... 150 mcg (0.15 mg)— blue. . . 200 mcg 

(0.2 mg)—pink . . . 300 mcg (0.3 mg)—green. 


SYNTHROID (sodium levothyroxine) for Injection is 
supplied in 10 ml vials containing 500 mop of 
lyophilized active ingredient and 10 mg of Mannitol, 
U.S.P. A separate 5 ml vial containing Sodium 
Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute the 
lyophilized sodium levothyroxine by aseptically adding 
5.ml of the Sodium Chloride Injection, U.S.P. 

to the vial. Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard any 

unused portion. 


U.S. Pat. 2,889,363 


January 1975 
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The evaluation of ealactorrhea 


ROBERT A. ADLER, M.D. 


Denver, Colorado 


INAPPROPRIATE LACTATION is encountered fre- 
quently. Prolactin (PRL), the most important hormone 
controlling lactation, can now be measured in human 
plasma or serum. Our increasing knowledge of prolac- 
tin physiology has enabled the physician to be better 
equipped in evaluating the patient with galactorrhea. 
The major syndrome nomenclature from the pre- 
radioimmunoassay era is no longer clinically helpful: 
the Chiari-Frommel syndrome (postpartum galac- 
torrhea and amenorrhea), the Argonz-del Castillo 


syndrome (galactorrhea and amenorrhea in non- 


postpartum women), and the Forbes-Albright syn- 
drome (nonacromegalic pituitary tumors associated 
with galactorrhea and amenorrhea). Galactorrhea 
should now be classified according to the following 


categories: (1) tumor-induced galactorrhea; (2) drug- 
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induced galactorrhea; (3) idiopathic galactorrhea, . 
with or without amenorrhea, including postpartum 
patients; (4) galactorrhea due to primary hypothy- 
roidism; and (5) miscellaneous uncommon causes, in- 
cluding local chest wall diseases and certain central 
nervous system, diseases. 

Prolactin secretion is under complex control. Vari- 
ous substances are known to travel from the hypo- 
thalamus to the anterior pituitary via a capillary 
portal system. The hypothalamic tripeptide, thyrotro- 
pin-releasing hormone (TRH), causes the release 
of prolacün as well as thyroid-stimulating hormone 
(TSH) from the pituitary. Several lines of evidence 
suggest the presence of a separate prolactin-releas- 


ing factor, but a definite peptide has not yet been 


isolated. Monoamines may also play an important role 
in controlling prolactin secretion. Most important, PRL 
secretion seems to be under the influence of chronic 
inhibitory stimulation by another hypothalamic pep- 
tide, prolactin-inhibitory factor (PIF). 

Understanding the control mechanisms may help us 
learn more about prolactin secretion from tumors. 
Tumors may secrete prolactin excessively, or com- 
pression of the pituitary stalk may block the hypo- 
thalamopituitary portal system, causing decreased 
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amounts of PIF to travel from the hypothalamus to the 
pituitary, thus allowing prolactin secretion to increase. 
An alternate mechanism is for a hypothalamic tumor to 
cause decreased PIF secretion or increased release of 
prolactin-releasing factor(s). The tumor that most 
commonly causes galactorrhea is the pituitary ad- 
enoma, but craniopharyngiomas, hypothalamic tumors 
. of various types, and pineal. tumors may also, in- 
duce galactorrhea. An important corollary is that at 
least one third of the patients who have pituitary 
tumors without galactorrhea may also have elevated 
prolactin levels.’ Many of these patients may present 
with primary or secondary amenorrhea without galac- 
torrhea. Indeed, measurement of prolactin may be of 
" great importance in evaluating pituitary tumor patients 
before and after treatment? Studies are presently 
under way to determine whether chromophobe 
adenoma patients with no endocrine abnormalities ex- 
perience a different course than those with elevated 
serum PRL levels. Does persistence of abnormal pro- 
lactin secretion after treatment of a pituitary tumor 
imply continued presence or recurrence of the tumor, 
decreased PIF reaching the pituitary, or a change in 
pituitary response to PIF? We have recently studied 
two patients with elevated basal prolactin after pitu- 
itary surgery. One patient had primary amenorrhea 
and galactorrhea and had a transsphenoidal proce- 
dure performed putatively to remove only the tumor. 
The other patient was a male subject who under- 
went a transfrontal craniotomy. Both patients were 
found to have the “empty sella syndrome” and no 
radiologic evidence of tumor recurrence or spread. 
"The differentiation between tumor-induced galac- 
torrhea and that caused by other factors is of utmost 
importance. A careful drug and menstrual history and 
a complete endocrine review may be helpful in the dif- 
ferential diagnosis. Some of the medications known to 
induce hyperprolactinemia and galactorrhea are the 
phenothiazines and the other major psychotropic 
drugs, such as haloperidol and thiothixene. The minor 
tranquilizers, such as chlordiazepoxide and diazepam, 
have not been associated with hyperprolactinemia and 
galactorrhea. The antihypertensives, reserpine and al- 
phamethlydopa, and estrogen-containing compounds 
such as oral contraceptive agents have been known to 
cause galactorrhea. Some patients have manifested 
galactorrhea only after oral contraceptive withdrawal. 
Primary hypothyroidism must also be ruled out. Clini- 
cal experience has shown that lactation is a not un- 
common finding in premenopausal hypothyroid 
women. The mechanism of galactorrhea caused by 
hypothyroidism is unknown, although high normal or 
slightly elevated values of plasma prolactin may be 


March 15, 1977 
Am. J. Obstet. Gynecol. 


found in these patients. A patient with primary 
hypothyroidism, galactorrhea, and elevated basal pro- 
lactin levels was recently studied in our laboratory. 
Roentgenograms showed no abnormalities of the sella 
turcica, nor was other endocrine function abnormal. 
The 24 hour prolactin profile on this patient showed 
no increase of PRL with sleep. After six months of 
replacement therapy with thyroxine, the galactorrhea 
has almost completely disappeared. The basal PRL has 
returned to normal, but the 24 hour PRL pattern does 
not show the normally higher sleeping values. The 
long-term follow-up of this patient will be important. 

Examination of the breasts to show bilateral milky 
fluid and the lack of localized disease signs are impor- 
tant aspects of the physical examination. It is necessary 
to search for other suggestions of an intrasellar pro- 
cess. The examination should emphasize visual fields, 
the optic discs, and extraocular movements. Stigmas of 
other endocrine. dysfunction should be carefully 
sought: the acral enlargement and coarse facies of ac- 
romegaly; the moon facies, central obesity, muscle 
wasting, and hypertension of Cushing's syndrome; the 
dry skin, bradycardia, and prolonged deep tendon 
reflex relaxation of hypothyroidism; and evidence of , 
hypogonadism on pelvic examination. Adolescents 
should be evaluated for growth disturbance. 

Radiographs of the skull are sometimes helpful, but 
prolactin-secreting microadenomas may not visibly 
alter the architecture of the sella turcica. Formal visual 
field testing is important. In patients with definite evi- 
dence of a pituitary tumor, arteriography and 
pneumoencephalography are imperative to define the 
anatomy of the tumor. 

Despite much experimental work, no laboratory tests 
have been found that will always separate patients with 
tumor-induced galactorrhea from other galactorrhea 
patients.^ 4 Although the first group tend to have 
higher basal plasma or serum prolactin levels, there is 
considerable overlap." * Patients with an abnormal 
basal prolactin level probably should be given a full 
pituitary evaluation. However, prolactin may be af- 
fected by stress, sleep, and breast stimulation.! There- 
fore, morning samples should -ideally be | drawn 
through an indwelling intravenous needle which has 
been allowed to remain in the arm of the relaxed, re- 
cumbent patient for an hour.? Prolactin measurements 
are now widely available in academic institutions and 
commercial laboratories. A full endocrine evaluation of 
the pituitary can be accomplished in outpatients. In 
one morning, all of the major anterior pituitary hor- 
mones can be measured in a meaningful fashion. Since 
basal levels of cortisol and growth hormone vary widely 
and may not reflect pituitary reserve, a stimulation test, 
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such as insulin-induced hypoglycemia, should be per- 
formed. The patient should report to the physician’s 
office early in the morning. A needle of the butterfly 
type should be inserted into an antecubital vein, and 
the venous line should be kept open with a slow drip of 
norma! saline. All samples can be drawn through this 
line if a small amount of blood is withdrawn first to 
prevent dilution by saline. After an hour of resting, 
blood for the following samples should be drawn: 
the gonadotropins (follicle-stimulating hormone and 
luteinizing hormone), thyrotropin (TSH), thyroxine 
(T4), and a measurement of thyroid-binding globulin, 
such as triidothyronine resin uptake (T3 RU), prolac- 
tin, and basal glucose, cortisol, and growth hormone. 
Some measurement of estrogen activity, either a mat- 
uration index of a vaginal smear or a basal serum es- 
tradiol level, should also be done. Then, the patient 
sheuld receive an intravenous bolus of 0.1 U. per 
kilogram of regular insulin. Samples for glucose, cor- 
tisol, and growth hormone should be drawn 30, 60, 
and 90 minutes after insulin. After this stimulus a pa- 
tient with an intact pituitary gland will have doubled 
cortisol and growth hormone levels (to at least 20 ug 
per 100 ml. and 15 ng. per milliliter, respectively). A 
fuil endocrine profile of the pituitary can be obtained 
on an outpatient basis in a single morning. A physician 
should always, of course, be present in case of severe 
hypoglycemia, an unusual occurrence. Patients who 
have a contraindication to insulin-induced hypogly- 
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cemia should receive a metyrapone test to assess ad- 
renocorticotropic hormone secretion and an arginine 
infusion or L-dopa test to measure growth hormone 
status. 

Patients with a demonstrable pituitary tumor can be 
treated in several ways. Excellent results have been ob- 
tained with transsphenoidal resection of prolactin- 
secreting adenomas.” In many cases, the adenoma can 


- be removed without adversely affecting the remaining 


normal pituitary. Recent data have been reported 
showing promising results from heavy particle radia- 
tion in a small group of the same type of patients." 

Patients in whom no cause of galactorrhea and 
amenorrhea can be found should have history, physical 
examination, and basal plasma prolactin at least every 
six months. A full endocrine and radiologic evaluation 
of the pituitary should be undertaken if the plasma 
prolactin rises over a period of time. It is not clear what 
percentage of patients with idiopathic galactorrhea de- 
velop pituitary tumors, but it appears to be a significant 
proportion.” No test is available now to separate those 
patients who will eventually develop a pituitary tumor. 
Presently, studies are being conducted in this labora- 
tory to determine whether 24 hour prolactin secretion 
patterns in relationship to other hormones will be help- 
ful in predicting tumors when skull roentgenograms 
are equivocal or negative. As our knowledge of prolac- 
tin physiology increases, earlier diagnosis of pituitary 
tumors may become available. 
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Exogenous estrogen and endometrial carcinoma: 
Case-control and incidence study 


THOMAS W. McDONALD, M.D. 
JOHN F. ANNEGERS, Pu.D. 
WILLIAM M. O’FALLON, Pu.D. 
MALCOLM B. DOCKERTY, M.D. 
GEORGE D. MALKASIAN, Jr., M.D. 


LEONARD T. KURLAND, M.D., Dr.P.H. 


Rochester, Minnesota 


. Recent independent case-control studies have indicated that treatment with exogenous 
estrogen is associated with an increase in the risk of endometrial cancer. This question 
was studied in Olmsted County, Minnesota, by identifying all cases of endometrial cancer 
among residents over a 30 year pertod (1945 through 1974) and by matching four 
controls to each of the 145 patients. The rate of past exposure to any exogenous estrogen 
for any duration was about the same for patients as for controls. However, the estimated 
relative risk of endometrial cancer associated with conjugated estrogen treatment of 6 
months or longer was 4.9 (P < 0.01), and this increased to 7.9 (P < 0.01) with 
exposure for 3 years or longer. The risk increased with larger doses (1.25 mg. or more) 
and continuous administration of conjugated estrogens. The incidence of endometrial 
carcinoma. over the three decades of the study, corrected for an increasing rate of 
hysterectomy, was constant. Thus to this time, the low rate of use of conjugated estrogens 
in this region over the past 30 years apparently has not had.an appreciable impact on the 
incidence of endometrial cancer. (AM. J. OBSTET. GYNECOL. 127: 572, 1977.) 
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A RELATIONSHIP between exposure to exogenous es- 
trogens and endometrial carcinoma has been reported 
from several retrospective case-control studies. Patients 
with endometrial cancer were found to have a 


“significantly more frequent history of exposure to 


exogenous estrogens than did control groups. In three 
studies,!?: 78 34 it was estimated that the incidence of 
endometrial carcinoma among those exposed to estro- 
gen was 7.6, 7.5, and 8.0 times that among persons not 
exposed. The definitions of estrogen exposure varied 
in these studies, but generally it was long-term adminis- 
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tration of conjugated estrogens prescribed for 
menopausal symptoms. | 

Also, among breast cancer patients treated with es- 
trogens, an increased incidence of endometrial car- 
cinoma has been noted.” And case reports have linked 
endometrial carcinoma in young women to sequential 
oral contraceptives, which have a greater estrogenic ef- 
fect than combined contraceptives.'” ?' To these epi- 
demiologic and clinical reports is added the finding 
that peripheral aromatization of the estrone plasma 
precursor androstenedione causes the concentration of 
estrone (E;) to be higher in women with endometrial 
carcinoma. ? All of these investigations have given new 
strength to the suspicion raised 30 years ago® that es- 
trogen stimulation may be a factor in the development 
of endometrial cancer. 

We undertook to study the relationship of endometri- 
al carcinoma to exogenous estrogens and other sus- 
pected risk factors in the population of Olmsted 
County, Minnesota. The complete identification of 
dizgnosed cases in this defined population makes 
possible the analysis of incidence rates over long 
periods of time. Estimates of the age-specific and time- 
specific rates of hysterectomy in this population were 
used to correct the endometrial cancer incidence rates 
to represent the population actually at risk. 


Material and methods 


Our basic resources were the medical records and 
retrieval system of the Rochester Project at the Mayo 
Clinic, which have been utilized in the study of many 
diseases.” 

Cases. The records of all Olmsted County residents 
given a diagnosis of uterine cancer in 1945 through 
1974 at the Mayo Clinic or at other medical facilities 
that served the local population were reviewed. Also 
reviewed were all autopsy diagnoses of endometrial 
carcinoma; but although the autopsy rate of Olmsted 
County residents is high (about 65 per cent), only one 
incidental autopsy case satisfied the pathologic criteria 
and was included in this series. 

The microscopic slides were available (except in 
three cases) and were reviewed by the same pathologist 
(M. B. D.). For inclusion in the study, endometrial car- 
cinoma of grade l or higher was required; cases of 
stage 0 “in situ” carcinoma of the endometrium were 
not accepted. There were 122 adenocarcinomas and 23 
adenoacanthomas. Three adenocarcinomas contained 
zones of uterine sarcoma. (Three other uterine sar- 
comas were excluded because they contained no ele- 
ments of adenocarcinoma.) The total of cases meeting 
the residential, diagnostic, and pathologic criteria was 
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Table I. Estimated relative risk (RR) of endometrial 
cancer associated with various exposures to 
exogenous estrogen 










95 Per 


Exposure cent CI 





None 106 4]7 

All exogenous estrogens 
All durations 39 163 0.9 0.6-1.4 
6 mo. or more 24 46 2.3 1.4-3.6 

Conjugated estrogens 
All durations 2] 47 20 1.2-3.5 
6 mo. or more 16 i6 4.9 2.3-11.5 
I yr. or more 12 ll 53 2.1144 
2 yr. or more 12 8 83 2.9-29.9 
3 yr. or more 9 6 7.9 2.9-21.2 





145. The initial diagnosis had been made at the Mayo 
Clinic in 132 cases and at other medical facilities in 13. 

Controls. For each of the 145 patients there were 
four age-matched controls who were residents of Olm- 
sted County at the time of diagnosis of the patients. 
Since every patient had an intact uterus at time of 
diagnosis, the same was required of the controls. 
Further, the controls were selected from among candi- 
dates whose duration of medical care approximated 
that of the patient. Review showed that the major pur- 
poses for their admission to the medical facilities from. 
which they were selected were general medical exam- 
inations (complete physical, ophthalmic, dental). So far 
as we know, the control group is free of selection bias 
for any specific medical condition. 

Previous circumstances. From the period before 
diagnosis of endometrial carcinoma (index date), in- 
formation on each patient and the controls matched to 
her was transcribed. Among the variables were parity, 
ages at menarche and menopause, therapeutic pelvic 
radiation, ovarian cysts, curettage, height, weight, 
blood pressure, diabetes, gallbladder disease, and 
exogenous estrogen usage. An important aspect of the 
medical records linkage system of the Rochester Proj- 
ect is the duration of available medical histories of 
Olmsted County residents. For more than half of the 
patients and controls, the interval from the first medi- 
cal record to the index date was greater than 30 years; 
and for 86 per cent of all subjects there were records of 
atleast 10 years of prior medical care in the community. 

Statistical methods. The relative risks (RR) of en- 
dometrial cancer associated with various risk factors 
were estimated by the matched-quintuplets method of 
Miettinen? when the value of the factor was known for 
all patients and controls. When two risk factors were 
being studied simultaneously, or when data were lack- 
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Table II. Dosage of conjugated estrogens continued 
6 months or longer 


None 129 > 564 

0.625 2 8 1.4 0.3-5.9 

1.25 . 10 8 

95 4 o! 7.2 3.0-14.9 
Total 145 580 


*With endometrial carcinoma. 


Table III. Type of administration of conjugated 
estrogens continued 6 months or longer 


Administration | Patients | Controls [nn | 95 Per cent CI 


None 129 564 

Intermittent l 4 1.6 0.2-10.3 

Cyclic M. 6 3.3 1.0-11.0. 

Continuous 11 6 7.9 2.9-20.9 
Total 145 580. 


Table IV. Stage of endometrial carcinoma and 
exposure to exogenous conjugated estrogen for 6 
months or more 






Controls 
with 
6 mo. 
exposure 


Patients 
with - 
6 mo. 

exposure 










95 
per cent 
CI 






1 14 99 12 440 6.0 2.5-16.2 
2 0 5 0 20 99 0.4-12.7 
3 and 4 9 22 4 2 f 

Unknown 0 3 0 12 


ing, we ignored the matched characteristic of the con- 
trols and estimated RR by the odds ratio, using the 
correction factor suggested by Fleiss.’ 


Findings and specific comments 


Exposure to exogenous estrogen and incidence of 
carcinoma. All indications of estrogen use 6 months or 
more prior to the index date were recorded. Such indi- 
cations were found for 89 (27 per cent) of the 145 cases 


and for 163 (28 per cent) of the 580 controls. However, . 


the patients and controls differed in respect to the in- 
dications, duration, and type of estrogen use. The con- 
trols had a much more common history of short-term 
estrogen therapy for pregnancy or for postpartum 
suppression of lactation: 40 controls versus one pa- 
tient. This difference is partially explained by the 
greater parity of the controls. The difference in parity 
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Table V. Grade of endometrial carcinoma and 
exposure to exogenous conjugated estrogen for 6 
months or longer i 
















Patients Controls 









with with 
6 mo. 6 mo. 
exposure exposure 95 








conn [va [e vo [ 
l 8 60 6 266 60 203219 
2 7 49 9 14 38 1.4-11.4 
3 and 4 1 26 l 107 
Unknown 0 1 0 4 

Total 16 129 16 564 


Table VI. Depth of invasion by endometrial 
carcinoma and exposure to exogenous conjugated 
estrogen for 6 months or longer 






Controls 
with 
6 mo. 
exposure 


Patients 
with 
6 mo. 
exposure 










x5 12 65 9 209 7.9 2.8- 28.5 
5 2 42 6 170 13 0.3- 4.8 
Unknown 2 22 1 95 80 0.7-146.5 


Total l 129 16 564 


was most pronounced in the younger ages, where such 
pregnancy-related estrogen use among controls was 
most common. The patients had relatively more estro- 
gen use for menopausal symptoms and menstrual dys- 
function. Estrogen use for more than 6 months was 
relatively more common in the patients, and a greater 
proportion had exposure to conjugated estrogen 
(sodium estrone sulfate) for 6 months or more: 16 of 
145 patients, 16 of 580 controls. | 

'The RR of endometrial cancer associated with use of 
any exogenous estrogen for more than 6 months is 2.3 
(95 per cent confidence interval [CI] 1.4 to 3.6) (Table 
I). This difference was due primarily to use of conju- 
gated estrogen among the 24 patients, since there was 
little difference in the frequency of exposure longer 
than 6 months to other estrogens (ovarian extracts, 
diethylstilbestrol, Theelin injections, oral contracep- 
tives, etc.). The risk of endometrial cancer tended to 
increase with the duration of exposure to conjugated 
estrogen (Table I). The RR associated with exposure of 
any duration is 2.0, whereas that associated with expo- 
sure of 6 months or more is 4.9; and with exposure of 2 
years or more it is 8.3. With brief use of conjugated 
estrogen, risk did not increase. 
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Table VII. Risk factors for endometrial calcar 










Risk factor RR CI : 





Long-term exposure to conjugated 4.9 2.3-11.5 
estrogen 
Obesitv 3.5 2.2- 5.3 
Nulliparity 1.8 1.2- 2.6 
Menopause x51 1.3 0.9- 2.0 
Prior gallbladder disease 1.2 0.7- 1.8 
Prior pelvic RÓRx l.l 0.6- 1.9 
Diabetes 0.7 0.3- 1.4 


95 per cen 
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Controls 







Patients | 






Etiologic 
0.09 16 129 16 564 
0.95 50 93 76 49] 
0.19 63 8] 173 397 
se 47 59 157 258 
- 36 109 130 450 
- 11 134 40 540 
Ls 6 139 30 550 





Table VIII. Endometrial cancer: RR associated with 
obesity* and conjugated estrogens 






No. of 


pis. Conirols CI 


Siatts 





Nonobese 
Mo estrogen 80 476 1.0 
Estrogen 13 15 5:2 2.4-]].1 
Obese 
No estrogen 48 75 3.8 2.5- 5.9 
Estrogen 2 J 9.9 1.3-75.7 


* Obesity status of 2 patients and 13 controls unknown. 


In our series, the rate of administration of conju- 


gated estrogen also seems to influence the RR. Among 
wcmen exposed to conjugated estrogen for 6 months 
or more, the RR associated with a dose of 0.625 mg. or 
less per day was 1.4, whereas with a dose of 1.25 mg. or 
more per day the RR was 7.2 (Table II). And, within 
the group exposed to conjugated estrogen for 6 
months or longer, the RR associated with intermittent 
administration (i.e., every 2 or 3 days) was 1.6; it was 
3.8 with cyclic, and 7.9 with continuous administration 
(Table ITI). 

FIGO stage, grade, and depth of invasion. In our 
series there was a highly significant association between 
long-term exposure to conjugated estrogen and stage | 
carcinoma (Table IV). Only two of the patients whose 
endometrial cancer was of stage 2 or higher had 
undergone long-term exposure to conjugated estro- 
gen, and so it is not possible to come to any conclusion 
regarding these higher stages. 

All cancers were graded by Broders’ method? as 1, 2, 
3, or 4. Among the 16 cases with long-term exposure to 
conjugated estrogen, the strongest association was with 
carcinoma of grade 1 (eight cases) (Table V). However, 
the RR was also significantly elevated for carcinomas of 
grade 2 or higher. 

Myometrial invasion was superficial («5 millimeters) 
in 77 cases and deep (75 millimeters) in 44 cases; in 24 


Table IX. Endometrial cancer: RR associated with 
nulliparity* and conjugated estrogens 






95 
per cent 
CI 





Status Controls RR 





Parous | 
No estrogen qa. 385 1.0 
Estrogen 10 12 4.5 1.9-10.7 
Nulliparous 
No estrogen 57 169 1.8 L2- 2.7 
Estrogen E x A 7.8 2.2-26.4 


*Parity of 1 patient and 10 controls unknown. 


the available myometrium was not suitable for evalua- 
tion of invasion. Superficial myometrial invasion was 
significantly associated with long-term use of conju- 
gated estrogen, but deep myometrial invasion was not 
(Table VI). 

Over-all, the analysis showed significant association 
of long-term use of conjugated estrogen with low- 
stage, low-grade, superficially invasive endometrial 
malignancy. 

Survival. The 5 year survival rate of all 145 patients 
in this series was 85 per cent of that expected for Min- 
nésota women with the same age distribution. Patients 
with stage 1 disease had 95 per cent relative 5 year 
survivorship while those with stages 2, 3, and 4 had 50 
per cent. Of the 16 patients with prior long-term expo- 
sure to conjugated estrogen, two died: one with wide- 
spread metastasis and one with other causes. 

Other risk factors. Among other suspected risk fac- 
tors, only obesity and nulliparity were found to occur 
significantly more often in the patients than in the con- 
trols (Table VII). Obesity is defined here as 30 per cent 
or more above the upper limit of ideal weight for given 
height and medium frame." The RR associated with 
obesity was 3.5 and that with nulliparity was 1.8. The 
attributable risk or "etiologic fraction" (the percentage 
of the total cases that would not have occurred if the 
factor under consideration had been absent?) was 0.09 


M 
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Table X. Endometrial carcinoma in Olmsted County, Minnesota, 1945 through 1974 


1945- 1954 1955-1964 1965-1974 


Over-all 


Áge Corrected for 

| (yrJ Cases Rate* Cases Rate* Cases. Rate* Cases Rate* . hysterectomy? 
25-34 29.0 Bic 
35-44 i i f 3 A A 3 68 ; 7.9 10.0 
45-54. 10 35.5 12-4 37.0 13 34.0 35 35.4 49.2 
55-64 12 57.9 19 70.8 20 61.5 p | 63,7 92.3 
65-74 9 65.0 12 65.6 5 20.5 26 46.1 60.7 
vos. 4 '" 514 7 58.3 10 56.0 2] 54.3 70.5 
Total 4] 16.6 53 15.8 51 11.7 145 14.2 ' 
anes 18.1 18.4 "^ 13.9 16.3 
Corrected for 22.5 25.4 20.2 22.3 

hysterectomy , 


*Incidence per 100, 000 per year. 
{Corresponding age-specific or age- "adjusted rates divided by proportion of female population estimated to have intact uterus. 
tU. S. 1960 population. 


Table XI. Endometrial carcinoma and exposure to exogenous estrogen: Summary of studies 













No. of Estrogen exposure 

















|» patients 
with. Patients 
endometrial | Matched 





 Atithors cancer controls Estrogen exposure 
Jensen, et al.!? 1954 1939-1952 16 (33) (21) 1.9 
Wynder, et al.” 1966 .1959-1968 112 200 2 (2) 7 (4) Any estrogen 0.6 
Dunn and” 1967 1963-1965 56 83* 16 (29) 23 (28) Any estrogen 1.0 
' Bradbury? ; 
Smith, et al.” 1975 1960-1972 `. 317 . 317 152 (48) 54 (17) Anyusez6 mo. 7.5 | 44-14.4 
Ziel and 1975 1970-1974 94 188 54 (57) 29 (15) Conjugated equine, 7.6 4.3-13.4 
Finkle?* Ro mostly =1 yr. 
Mack, et al.’® 1976 1971-1975 63 202 56 (89 126 (50) Any.estrogen 8.0  3.5-18.1 
l | ; | Conjugated equine 5.6 2.8-11.1 
Present report 1976 1945-1974 ` 145, 580 39 (27) (163 (28) Any estrogen, 0.9 0.6- 1.4 
n l any duration 
145 580 19 (13) 40 (7) ‚Conjugated equine, 2.0 1.1- 3.3 
= : du any duration 
145 . 580. 24 (17) 46 (8) Any estrogen, 2.3 1.4- 3.6 
=6 mo. 
145 580 16 (11) 16 (3) Conjugated equine, 49 2.3-11.5 
: =6 mo. 


*Patients with postmenopausal bleeding with atrophic endometrium. 
TPatients with other gynecologic malignancies. 


for long-term use of conjugated estrogen but 0.25 for 
obesity and 0.19 for nulliparity (Table VII), reflecting 


the fact that the two latter factors are much more- 


common in this population than is long-term use of 
conjugated estrogen. 

The findings with respect to’ relatidnship of 
conjugated-estrogen exposure to obesity and to nul- 
liparity are presented in Tables VIII and IX. Our data 


suggest that the use of conjugated estrogen in subjects 


already possessing the risk factors of obesity or nul- 
liparity would appear to increase their risk of endome- 


trial cancer by about the same amount as in subjects 
without those factors. l 

Prior dilatation and curettage. Previous diagnostic 
curettement was mere common among the controls 
than among the patierits (28 versus 21 per cent). Evi- 
dently, the patients in this series had not been more 
intensely treated by dilatation and curettage than had 
the controls. However, the patients had pro- 
portionately more of those lesions long identified as 
endometrial-cancer precursors (cystic and adenoma- 
tous hyperplasia) than did the controls. Within both pa- 
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tient and control groups, those women with long-term 
exposure to conjugated estrogen were more likely to 
have had dilatation and curettage. Such a record was 
found for five of the 16 patients and eight of the 16 
subjects with long-term estrogen exposure. 

Other associated findings. The youngest patient in 
the series (age 28) had polycystic ovaries of the type 
described by Stein and Leventhal.” Diagnosed 
concomitantly with the endometrial carcinoma was epi- 
thelial ovarian malignancy in six patients, adeno- 
acanthoma in five, and papillary serous cystadeno- 
carcinoma in one. Another patient had undergone a 
kidney transplant 5 years before the diagnosis of 
endometrial cancer. None of these eight patients had 
received conjugated estrogen for a long while. 

Trend of incidence of endometrial carcinoma. 
Since the 145 cases in this study include all instances of 
endometrial cancer in the population for the entire 30 
year period 1945 through 1974, it was possible to use 
the information from this study to analyze trends in the 
incidence of endometrial carcinoma in this population 
(Table X). The mean age-adjusted incidence rates over 
the three decades are 18.1, 18.4, and 13.9 per 100,000 
per year. In calculation of these rates, however, the 
denominator was the total female population rather 
than the population at risk to endometrial carcinoma. 
Thus, the apparent decline in the above rates could be 
due to an increasing proportion of the population hav- 
ing undergone hysterectomy. 

Fortunately, the sampling process for selection of 
controls, described ‘earlier, allowed for estimation of 
age-specific rates of intact uteri in the population; and 
with these rates we could estimate, by decade, the per- 
centage of intact uteri among the population from 
which the controls were selected: 80 per cent in 1945 
through 1954, 72 per cent in 1955 through 1964, and 
70 per cent in 1965 through 1974. Table X also con- 
tains the incidence rates corrected for these rates of 
intact uteri. The corrected age-specific rate of endome- 
trial cancer is seen to increase steadily to a maximum of 
about 90 per 100,000 women at risk per year in the 
group aged 55 through 64 and then to diminish with 
age. 


General comment 


Development of hypothesis and evidence. From the 
voluminous literature on the subject, it is obvious 
that stimulation of the endometrium by exogenous and 
endogenous estrogen has long been suspected of hav- 
ing some important part in carcinogenesis. As various 
case reports and clinical reviews confirmed this re- 
lationship, it was thought that since endometrial 
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hyperplasia is produced by unopposed estrogen stimu- 
lation, perhaps the frequently associated endometrial 
cancer might be the end stage of the estrogenic stimu- 
lus. Numerous reports of cases and clinical studies 
documented prior exposure to exogenous estrogen.” ? 
8, 9, 14, 25, 31 The occurrence of endometrial cancer in 
young ‘women with polycystic ovaries? and in 
postmenopausal women with functioning ovarian 
tumors!! has been viewed by many as evidence that 
stimulation by endogenous estrogen in each of these 
clinical situations mav be carcinogenic. 
Prior to the very recent reports,’ ?5 3* 
three earlier studies on endometrial cancer employing 
cases and control groups? * *? which have addressed 


there were 


the problem of exposure to exogenous estrogen (Table 
XI). The data of Jensen, Denmark, and Østergaard’? 
suggested a twofold increase of the risk of endometrial 
cancer after long-term, continuous exposure to 
exogenous estrogens, mainly stilbestrol. Though not all 
cases and controls were classified with regard to prior 
use of exogenous estrogen, the authors concluded that 
“continuous estrogenic stimulation (endogenous or 
exogenous) constitutes an important factor in the etiol- 
ogy of endometrial cancer” and that “protracted and 
continuous dosage should be avoided” in treatment 
regimens. 

Wynder, Escher, and Mantel? found essentially no 
differerices in prior "female hormone" therapy be- 
tween endometrial cancer patients and a comparison 
group. However, they suggested that their study was 
inconclusive with regard to "the question of whether 
exogenous hormones affect the incidence of endome- 
trial cancer." | 

Dunn and Bradbury? studied women who presented 
with postmenopausal bleeding and then separated 
them into two groups for comparison—those given the 
diagnosis of endometrial carcinoma and those found to 


" have endometrial atrophy. Careful interviews of pa- 


üents in these two groups disclosed almost identical 
histories of any previous hormone treatment (28.6 per 
cent for cancer patients versus 27.5 per cent for pa- 
tients with atrophic endometrium). However, in select- 
ing the comparison groups from women presenting 
with postmenopausal bleeding, bias may have been in- 
troduced with respect to previous estrogen exposure. 
In addition, atrophic endometrium is not an in- 
frequent finding in patients receiving replacement es- 
trogen therapy.” The frequencies of estrogen expo- 
sure, of any type, reported by Dunn and Bradbury? 
were remarkably similar to those found in our 
investigation—i.e., 27 per cent in patients and 28 per 
cent in controls. 
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The three recently reported case-control studies!? ?8 
% all indicated a strong relationship between estrogens 
and endometrial cancer in populations where the ex- 
posure rate was high (Table XI). The subjects in our 
study were drawn from a different geographic region 
and the diagnoses were made over a period of three 
decades. 'The estrogen exposure rate of the cases in- 
creased over the three decades of the present study 
from 5 per cent in 1945 through 1954 and 6 per cent in 
1955 through 1964 to 21 per cent in the last decade. 
The corresponding frequencies of long-term estrogen 
use by the controls were 0, 3, and 5 per cent. Even the 
most recent of these is much lower than those reported 
from the studies in California and Washington’ 18 34 
(Table XI). The relatively low estrogen exposure rate 
of our patients and controls confirms an earlier im- 
pression? that postmenopausal estrogen therapy is less 
frequent in this part of the country. We found a RR for 
endometrial carcinoma of 4.9 associated with conju- 
gated estrogen exposure of 6 months or more (Table 
XD). If our definition of exposure is conjugated estro- 
gen of any duration (as in the Ziel and Finkle? study), 
the RR is 2.0. If any type of exogenous estrogen for 6 
months or more is the criterion (as in the study of 
Smith and associates”), the RR is 2.3. Finally, if any 
type of estrogen exposure of any duration is consid- 
ered (as in the study of Mack and associates’), our RR 
is 0.9. 

Particulars of exposure and effects. Total estrogen 
exposure in our series is weighted toward short dura- 
tion, apparently because the long medical histories in 
the population of Olmsted County, Minnesota, in- 
cluded many instances of premenopausal use of estro- 
gen and the medical treatment for menopausal symp- 
toms often anounted to therapeutic trials of less than 6 
months' duration. The data presented in the studies by 
Mack and associates? and by Ziel and Finkle?! show 
that they were dealing mainly with long-term expo- 
sures. l 

Both of those studies demonstrated increasing risk 
of endometrial cancer with increasing duration of ex- 
posure to conjugated estrogen. Mack and associates’? 
reported increasing risk with higher doses of conju- 
gated estrogen administered continuously. In our 
study also, analysis shows that the risk increases with 
higher dosages of conjugated estrogen (1.25 milli- 
grams or more), with continuous administration, and 
with exposure for 2 or more years. Less than 6 months’ 
exposure to conjugated estrogen did not increase the 
risk. | 
. The kind of carcinoma most strongly associated with 
long-term use of conjugated estrogen was low-stage, 
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low-grade, and superficially invasive. Like Mack and 
associates, however, we found a significant RR of 
grade 2 and higher lesions as well as of grade 1 lesions. 

In contrast to Ziel and Finkle” and Mack and associ- 
ates, ? who reported a significant RR with both super- 
ficial and deep mycmetrial invasion, we found that 
only superficial myometrial invasion was related 
significantly to long-term use of conjugated estrogen. 

A predominance of well-differentiated, low-grade 
endometrial cancer was noted in a group of 23 patients 
with histories of long-term exogenous estrogen expo- 
sure reported by Gusberg and Hall? in 1961. Similarly, 
low-stage, low-grade, superficially invasive endometrial 
malignancy has been reported to occur with greater 
than expected frequency in patients with endogenous 
estrogenic stimulation, i.e., functioning ovarian tumor 
and polycystic ovarian disease.?? 

It has been suggested that inclusion of cyclic proges- . 
terone therapy with estrogen replacement may lower 
or nullify the risk of endometrial cancer.” However, 
we cannot evaluate its effect since only one of the pa- 
üents and one of the controls who took conjugated 
estrogen for more than 6 months also received a pro- ^ 
gestin. l 

The consistency of the RR at widely differing levels 
of conjugated estrogen use in Minnesota and West 
Coast studies and the stability of the RR over the three 
decades in our study population suggest that the in- 
creased risk is due to the medication itself rather than 
to some unknown confounding factor or factors. For 
example, it is possible that the reported risk associated 
with exogenous estrogen is due to association of estro- 
gen therapy with a constitutional factor such as severe 
menopause. But if this were so, one would expect the 
highest RR to occur in those populations where estro- 
gen use was most selective. In populations where estro- 
gen use was more indiscriminate, the RR would be di- 
luted by the treatment of a greater proportion of the 
cases without the constitutional factor. Since no such 
inverse relation between the relative risk and the fre- 
quency of conjugated estrogen tberapy appears in 
comparisons between our study and others or among 
the three decades within our study, our findings do not 
support the hypothesis that a constitutional factor is 
responsible for the association between exogenous es- 
trogens and endometrial carcinoma. 

Increase of incidence with time? Given the wide- 
spread use of conjugated estrogen and the RR associ- 
ated with exposure, one would expect an increasing | 
incidence rate of endometrial cancer. Sales of conju- 
gated estrogens have increased greatly over the past 
few decades, and a substantial portion of the 
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menopausal population is under treatment.” 


Over a considerable period, data from tumor regis- 
tries did not show any significant secular increase of 
endometrial cancer in the United States.* However, the 
San Francisco Bay Area Tumor Registry has reported a 
rise of 10 per cent per year in the incidence of endome- 
trial cancer? over the years 1967 to 1973; and the most 
recent data from Connecticut also suggest a rapid in- 
crease™ in 1972 and 1973. All statistics on the incidence 
of endometrial cancer suffer from a lack of informa- 
tion concerning the proportion of the population at 
risk, i.e., those having a uterus. It is possible that until 
recently an increase of endometrial cancer among 
those at risk has been nullified by a decrease in the 
proportion of the population at risk. There are also the 
usual questions concerning the completeness of case 
ascertainment and the accuracy of interpretation of 
pathologic findings. 
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As corrected for hysterectomy, the incidence of en- 
dometrial carcinoma in Olmsted County does not show 
an increase over the three decades of this study. The 
lack of an increase could be explained by the relatively 
low use of long-term conjugated estrogen in this area. 
In three recent case-control studies,” **: ?* the etiologic 
fraction of estrogen use was 0.50, 0.42, and 0.78. In 
our series it was 0.09 over the three decades and still 
only 0.18 during the most recent decade. Even in that 
latest decade, the etiologic fraction for long-term con- 


jugated estrogen was less than the fractions for obesity 


and nulliparity. 


Our special thanks to Mrs. Virginia A. Gosselin, 
R.N., and Mrs. Elizabeth [. Predmore who labored in 
the collection of data and abstraction of histories. 
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Menopause in rhesus monkeys: Model for study 
of disorders in the human climacteric 


GARY D. HODGEN, Pu.D. 
ARNOLD L. GOODMAN, Pu.D. 
ALINE O'CONNOR, B.S. 
DAVID K. JOHNSON, D.V.M. 
Bethesda, Maryland 


Hormonal and menstrual patterns were studied in rhesus monkeys 22 years of age or 

older. Sustained elevations of serum gonadotropins, low circulating levels of estradiol and 
progesterone, associated with oligomenorrhea or amenorrhea, were similar to changes 

reported for peri- and postmenopausal women. During the menopausal transition, - 
pituitary FSH appears to be modulated independently of LH. These observations suggest 

that the rhesus monkey may be a suitable model for study of disorders afflicting women in 

the climacteric. (AM. J. OBSTET. GYNECOL. 127: 581, 1977.) 


MENOPAUSE IN WOMEN signals the cessation of re- 
productive function and may lead to onset of a variety 
of disorders associated with a deficiency in ovarian 
hormone secretion. A nonhuman primate model is de- 
sirable for studying the hormonal basis of the physiol- 
ogy and pathophysiology of the human menopause. In 
the present report, we describe the levels of pituitary 
gonadotropins and gonadal steroids in peripheral 
blood and the concomitant vaginal bleeding in 17 
rhesus monkeys 22 years of age or older. Evidence is 
presented that menopause in these nonhuman pri- 
mates occurs with hormonal and menstrual charac- 
teristics that resemble those of women in the climac- 
teric. 


Methods 


The 17 female rhesus monkeys (Macaca mulatta) 
studied here had been wild and trapped as adults 18 to 
2] years ago so that their exact ages were unknown. 
However, since these macaques reach full sexual matu- 
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rity between the fourth and fifth year of life, the 
minimum age of any of the monkeys was 22 years at 
the time of these observations. They became available 
for the present study upon retirement from a stock of 
brood females because of recent poor reproductive 
performance, manifested either by oligomenorrhea or 
amenorrhea and/or failure to conceive over the pre- 
ceding 3 years, as well as generalized debilities associ- 
ated with old age. According to laboratory records, 
they had fertile reproductive histories and no specific 
disorders which might have affected their fertility. 

During this study, the monkeys were caged individu- 
ally with controlled light (12 hours) and temperature 
(23° C.), fed a commercial primate diet with unlimited 
water and received 50 mg. of iron dextran, intramuscu- 
larly, weekly throughout the interval of blood collec- 
tions. 

Daily vaginal swabs were conducted on all 17 
monkeys from May, 1974, through July, 1975, to de- 
tect menstrual flow. Between May, 1975, and July 
1975, the monkeys were bled (4.0 ml.) daily (7 a.m. to 
10 A.M.) from the femoral vein for 35 consecutive days 
without regard to the pattern of vaginal bleeding. Sera 
were harvested and kept frozen at —12° C. until collec- 
tions were completed. All specimens from individual 
monkeys were assayed in the same set to reduce effects 
of between assay variation. Five monkeys were intoler- 
ant of this bleeding schedule because of debilities asso- 
ciated with their geriatric status, evidenced by a decline 
of the hematocrit to less than 30 per cent, long clotting 
time, weight loss, and anorexia. Accordingly, the 
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Fig. 1. Concentrations of FSH, LH, estradiol, and progesterone in peripheral serum of four 
menopausal rhesus monkeys. FSH and LH are expressed in terms of rhesus monkey pituitary 
gonadotropin preparation LER-1909-2 (FSH: 0.05.x NIH-FSH-S1; LH: 0.003 x NIH-LH-S1). 


blood-sampling protocol was not completed for these 
monkeys. Such problems were not encountered in the 
other monkeys. Methods for radioimmunoassay of 
follicle-stimulating hormone (FSH), luteinizing hor- 
morie (LH), and progesterone have been described 
previously.” ? For radioimmunoassay of estradiol-178, 
an adaptation of a method presented elsewhere was 
applied.? 


Results 


As shown in Table I, menstrual flow over a 15 month 
interval was noted from 0 to 16 times among these 17 
aged macaques. Five monkeys lacked any sign of 
menses throughout the course of observation, whereas 


f 


eight others exhibited five or fewer episodes of vaginal 
bleeding. Within the latter group, intervals between 
the onset of menstrual flow were highly variable, rang- 
ing from 11 to 157 days. In the remaining four 
monkeys, onset of vaginal bleeding was detected 10 to 
16 times and the intervals between flows were more 
regular. 

The hormonal patterns illustrated in Fig. 1 establish 
consistent elevations of pituitary gonadotropins in 
serum concomitant with low basal levels of estradiol 
and progesterone in four monkeys. Despite day-to-day 
variations in serum concentrations, FSH and LH re- 
mained three to five times higher than basal levels 
found in normal, cycling monkeys in which synchro- 
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Fig. 2. Concentrations of FSH, LH, estradiol, and progester- 
one in peripheral serum of a monkey during final transition 
into menopause. Notice the exaggerated surges of FSH and 
LH and the subsequent lasting elevations in serum FSH. 


nous surges of estradiol, FSH, and LH during the late 
follicular phase were followed by typical progesterone 
elevations during the luteal phase.’ Among the four 
monkeys depicted here, circulating levels of estradiol 
and progesterone never rose above 100 pg. per millili- 
ter and ] ng. per milliliter, respectively. m 
Although the patterns of gonadotropic and steroid 
hormones shown in Fig. 2 provide presumptive evi- 
dence óf ovulation during the first half of the sampling 
interval, the FSH and LH surges were markedly exag- 
gerated. In addition, FSH concentrations increased 
toward the end of the luteal phase to about four times 
higher than the earlier baseline level, whereas LH re- 
mained in the normal range. Estradiol and progester- 
one values were basal. This monkey had no intervening 
menstrual flow during the ensuing 426 days, suggest- 
ing that, serendipitously, we may have recorded here 
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Table I. Number of episodes of menstrual flow of 2 


to 6 days’ duration (May, 1974 through July, 1975) 
Monkey ne. Episodes of vaginal bleeding 


895 
57 


No 
ce 
OUUvOgUv x» OD n2P9Dbhl20—occoooc 


the hormonal profile of the final ovulatory menstrual 
cycle in the life of this monkey. 
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Comment 


Our results are in agreement with those of an earlier 
report? that the incidence of vaginal bleeding declines 
progressively and eventually ceases during the third 
decade of life in these macaques. Moreover, patterns 
of vaginal bleeding and serum hormone profiles 
were consistent with those described in peri- and 
postmenopausal women.* 5 In particular, the diver- 
gence of serum FSH and LH levels in the monkey at 
transition into menopause, despite basal estradiol and 
progesterone concentrations, suggests regulation of 
FSH secretion may depend upon some factor other 
than these sex steroid hormones, as proposed to be the 
case in women at the menopause transition.? 

Our findings suggest that these nonhuman primates 
may be an appropriate model for some investigations 
directed toward the.study of hormonal changes during 
the peri- and postmenopausal years. In such a model, 
the consequences of manipulating the steroid hormone 
milieu can be monitored objectively. 
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Gonadotropin, prolactin, and steroid hormone levels 
after discontinuation of oral contraceptives 


THOMAS A. KLEIN, M.D.* 
DANIEL R. MISHELL, Jr., M.D. 
Los Angeles, California 


Serum levels of FSH, LH, estradiol, progesterone, and prolactin were measured daily for 
2 months in six women after discontinuation of combination oral contraceptives. The 
initial LH peak occurred from 21 io 28 days after ingestion of the last tablet. Apart from 
variable prolongation of the follicular phase in the first postcontraceptive cycle, the 
patterns and levels of all hormones were indistinguishable from those found in normal 
ovulatory subjects. These results indicate that after a variable but usually brief interval 
following discontinuation of oral contraceptive steroids, the suppressive effect on the 
hypothalamic-pituitary-ovarian axis disappears. This initial recovery results in completely 
normal endocrine function.(AM. J. OBSTET. GYNECOL. 127: 585, 1977.) 


MEASUREMENT OF serum levels of estradiol, proges- 
terone, and gonadotropins during ingestion of oral 
contraceptive steroids has been reported by several in- 
vestigators.!? There has been relatively little investiga- 
tion, however, in which hormone levels have been mea- 
sured in women who have recently discontinued oral 
contraceptive use. Loraine and associates” 7 Bell and 
Loraine? and Shearman® ' measured urinary excre- 
tion of gonadotropins and ovarian steroids in several 
women discontinuing oral contraceptives and found 
normal patterns in the majority of subjects. Measure- 
ment of serum levels of steroids and gonadotropins in 
women discontinuing use of combination oral con- 
traceptives has not previously been reported. 

In the present study, daily serum levels of estradiol, 
progesterone, gonadotropins, and prolactin were mea- 
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sured in six patients for 2 months after discontinuing 
use of oral contraceptives. 


Materials and methods 


Six nonobese subjects who were planning to discon- 
tinue oral contraceptives volunteered for this study. 
Their ages ranged from 21 to 39 years. Three were 
nulliparas and three had been pregnant one or more 
times. All patients had had normal menstrual cycles 
before beginning oral contraceptives. None had a his- 
tory of significant medical problems and none was tak- 
ing other medications known to affect hypothalamic- 
pituitary or ovarian function. Physical examination was 
normal in all patients, and none of the patients had 
experienced amenorrhea or galactorrhea during oral 
contraceptive use. The patients had taken a variety of 
oral contraceptive formulations for time periods rang- 
ing from 6 months to 10 years (Table I). 

Beginning within 1 week after ingestion of the last 
oral contraceptive tablet, blood specimens were ob- 
tained daily from each subject between 9 a.m. and 4 
P.M. for 60 days. The blood was allowed to clot at room 
temperature, after which the serum was separated and 
stored at —20? C. until assayed. Each hormone was 
measured in a single assay for each patient. 

Radioimmunoassays of follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), prolactin, estradiol, 
and progesterone were performed according to pre- 
viously described techniques.'^ '? 
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Table I. Clinical details of subjects discontinuing oral contraceptives 






Age Last formulation : 





Duration of continuous 


Subject oral contraceptive use 
E. G. 25 z Norethindrone, ] mg. Mestranol, 80 ug 2 yr. 

C. T. 9] 0 Norgestrel, 0.5 mg. Ethinyl estradiol, 50 ug l yr. 

G. B. 39 2 Norethindrone, 1 mg. Mestranol, 50 ug 10 yr. 

LH. 29 0 Ethynodiol diacetate, 1 mg. Mestranol 100 ug 6 mo. 

LoP: 34 4 Ethynodiol diacetate, 1 mg. Mestranol, 100 ug 7 yr. 

M. S. 25 0 Ethynodiol diacetate, 1 mg. Ethinyl estradiol, 50 ng 16 mo. 
Results Table II: Length of cycle components after 


Daily hormone levels in the six subjects are shown in 
Fig. 1. Gonadotropin levels were low until about the 
time of onset of the first withdrawal bleeding after 
stopping oral contraceptives. At that time both FSH 
and LH levels began to increase. This rise in gonado- 
tropin continued and was followed in 2 to 12 days by an 
appreciable elevation in estradiol levels, which eventu- 
ally reached peak preovulatory values of 300 to 500 pg. 
per milliliter. Ovulation, occurred in each subject be- 
tween 3 to 4 weeks after stopping ingestion of the oral 
contraceptives, as shown by a peak of LH followed by 
elevated luteal phase progesterone levels. 

The first LH peak occurred from 21 to 28 days after 
ingestion of the last pill. The follicular phase of the 
menstrual cycle, defined as the interval from the onset 
of menses to the LH peak, varied in length from 16 to 
25 days in the first postcontraceptive cycle and from 14 


to 19 days in the second. The luteal phase, measured ` 


from the LH peak to the onset of subsequent menses, 
varied from 10 to 18 days in length and, with one ex- 
ception, was slightly longer in the second cycle than the 
first (Table ID) The integrated daily progesterone 
levels, however, were not noticeably different between 
the first and second cycles for each subject. 

Prolactin levels showed fluctuations of irregular fre- 
quency and amplitude, with many individual values 
above the normal range. The patterns of prolactin 
levels showed no consistent variations in any phase of 
the menstrual cycle, and for each patient similar 
patterns were observed in the first and second 
postcontraceptive cycles. 


Comment 


While women are ingesting oral contraceptives, both 
gonadotropins and ovarian steroid levels in the blood 
are consistently lower than in normal ovulatory cycles, 
and are without cyclic variation." ? The principal 


discontinuation of oral contraceptives 











Follicular Luteal 


phase 





Last pill 
to LH 


Subject 

E. G. 21 20 14 14 15 
G. B. 25 16 16 IZ 16 
GT: 23 17 16 15 18 
LB. 28 25 NA* 16 NA 
L. H. 25 23 18 15 14 
M. S. 25 18 19 10 15 


NA, not available. 


mechanism of action of oral contraceptives is suppres- 
sion of hypothalamic-pituitary function.’ However, 
data suggesting a direct ovarian effect have also been 
reported.!4^!5 The resumption of ovulation after stop- 
ping oral contraceptives thus requires the recovery of 
the entire hypothalamic-pituitary-ovarian axis from 


. the suppression induced by synthetic steroids. 


The results of the present study indicate that in 
the six subjects investigated, normal hypothalamic- 
pituitary-ovarian relationships were reestablished dur- 
ing the first postcontraceptive cycle. The serum go- 
nadotropin and steroid patterns and levels found in 
these subjects did not differ significantly from those 
reported from the same laboratory in .22 ovulatory 
women. 

The findings of this study are generally in agreement 
with those of Loraine and associates," ‘ Bell and 
Loraine,’ and Sherman,” !! who measured urinary 
excretion of gonadotropins and ovarian steroids fol- 
lowing discontinuation of oral contraceptive use. A di- 
rect comparison with these earlier studies is difficult, 
however, not only because different assays were used, 
but because the patients studied by each of these inves- 


* 


Volume 127 
Number 6 


6 


LH 
(mU / ml) 
o D 


FSH 
(mIU/ml) 


- 
e eo 


8 


ESTRADIOL 
"ul ml) 


bh 
eo 


PROG 
(ng/ml) 
o 


PROLACTIN 
(ru / m1) 
$ 


LH 
(ml U/ ml) 
è 


N 
o 


o 


S o 


ESTRADIOL 
(pg/ml) 


PROLACTIN 
(ng/ml) 
P 
o 


ar s. 


f 
Hormone levels after oral contraceptive discontinuation 587 


20 30 40 so 60 t 10 20 30 40 50 60 t 10 20 30 40 50 40 


20 | 30 40 50 60 21 10 20 30 40 $0 60 -A t 10 20 30 40 50 60 
[d Mx ray me ae 
DAYS AFTER LAST PILL DAYS AFTER LAST PILL DAYS AFTER LAST PILL 


Fig. 1. Serum levels of LH, FSH, estradiol, progesterone, and prolactin. in six subjects after discon- 
tinuation of oral contraceptives. In each case, upward arrow indicates the day of ingestion of the last 
contraceptive tablet. Menstruation is indicated by the shaded bars. "v" indicates a value below the 
sensitivity of the assay. 
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tigators received higher doses of contraceptive steroids 
than those in the present study. 


Serum prolactin levels showed great variability, with 


some values several fold’ above the normal range. 
However, the patterns and levels of hPRL in each pa- 
tient’s first and second postcontraceptive cycles were 
similar, and corresponded to the patterns and levels 
reported by Ehara and associates! in normal ovulatory 
subjects. It may thus be concluded that serum prolactin 
patterns and levels in the initial ovulatory cycles of pa- 
tients discontinuing oral contraceptives cannot be dis- 
tinguished from those in other ovulatory cycles. The 
possibility exists, however, that with more frequent 
sampling, differences not noted herein might have 
been detected. 

Three subjects had a follicular phase duration of 20 
days or more in the first cycle and only one subject had 
a shorter follicular phase in the first postcontraceptive 
cycle than in the second. These findings agree with the 
studies of Shearman’? and Mears, who found that fol- 
licular phase prolongation of varying length occurred 
in the majority of women immediately after discontinu- 
ing oral contraceptives. It has been suggested by Ross 
and associates” that in the normal ovulatory subject, in 
each cycle, follicular development probably is initiated 
about 4 days before the onset of menses, at which time 
FSH levels begin to rise. After discontinuation of oral 
contraceptives, however, FSH levels remain low until 
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after the onset of withdrawal menses (Fig. 1). This ini- 
tial lack of follicular stimulation most probably ac- 
counts for the lengthening of the follicular phase of the 
first cycle. This lengthening of the follicular phase is 
variable and unpredictable; thus, if conception occurs 
in the first postcontraceptive cycle, the estimated date 
of delivery cannot be accurately determined by adding 
280 days from the onset of withdrawal bleeding after. 
ingestion of the last pill. 

Although the length of the luteal phase in the first 
cycle was slightly shorter than the second in most sub- 
jects, luteal phase length and serum progesterone 
levels in both the first and second cycle were normal 
and not consistent with the criteria for a luteal phase 
defect, as defined by Ross and associates. Further- 
more, integrated dailv serum progesterone levels, 
which reflect the progesterone production rate, were 
similar in the first and second postcontraceptive 
ovulatory cycles. The findings of normal luteal func- 
tion in these six subjects is consistent with the lack of 
evidence of a higher incidence of abortion in women 
conceiving after stopping oral contraceptives.” 

In conclusion, in six subjects who discontinued vari- 
ous combination oral contraceptives after continuous 
use for as long as 10 years, no abnormality in hormone 
levels or patterns could be observed except a prolonga- 
tion of the follicular phase in the first postcontraceptive 
cycle. 
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Rat mammary deoxyribonucleic acid synthesis during the 


estrous cycle, pregnancy, and lactation in relation to 


mammary tumorigenesis 


Its implication for human breast cancer 


HIROSHI NAGASAWA, Pu. D. 
. HELMUTH VORHERR, M.D. 
Tokyo, Japan, and Albuquerque, New Mexico 


Rat mammary DNA synthesis is greatly reduced during late pregnancy and lactation; 
this corresponds to the decreased incidence of induced mammary tumors by chemical 
carcinogens during these periods. The protective effects of pregnancy and lactation 
against mammary tumorigenesis of rats and human subjects may be explained by the 
prolonged phases of mitotic rest encountered during pregnancy and lactation. 


(Am. J. Ossrer. GYNECOL. 127: 590, 1977.) 


MAMMARY TUMORIGENESIS in rats: is facilitated 
when the administration of a carcinogen (dimethylbenz 
(a) anthracene or methylcholanthrene) precedes preg- 
nancy. Mammary tumor incidence, however, is de- 
creased when the carcinogen exposure occurs during 


pregnancy and lactation.! The degree of mammary 


DNA synthesis at the time of carcinogen action on the 
mammary glands is of importance for the incidence of 
mammary tumors.” * In order to elucidate the mecha- 
nism of the inhibitory effects of pregnancy and lacta- 
tion on mammary tumorigenesis, mammary DNA syn- 
thesis during these periods was compared with that 
occurring during the normal estrous cycle in rats. The 
results obtained suggest that the phase of reduced 
mammary DNA synthesis accounts for a lower inci- 
dence of mammary tumors during pregnancy and lac- 
tation in rats and possibly in human beings. 
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Materials and methods 


Mammary DNA synthesis was measured in virgin 
Sprague-Dawley rats (55 to 60 and 80 to 85 days of age) 
during the various stages of the cycle, pregnancy (days 
6, 10, 14, 18, and 22) and lactation (days 1, 10, and 20). 
In each group, six to eight animals were used and eight 
pups per litter were allowed to nurse during lactation. 
The age of mating was adjusted so that mammary 
DNA synthesis in pregnant and lactating rats could be 
evaluated for animals of 55 to 60 days and 80 to 85 
days of age, respectively. Each rat was given an in- 
traperitoneal injection of 50 «Ci [PH] thymidine (5 Ci 
per millimole; The Radiochemical Centre, Amersham, 
England) per 100 Gm. of body weight. Animals were 
killed 2 hours later and incorporation of [?H] thymi- 
dine into mammary DNA was determined‘ as the in- 
dex of mammary DNA synthesis. The degree of mam- 
mary lobuloalveolar development was rated from 
one to seven in increments of one? 


Results 


Rat mammary DNA synthesis during the estrous cy- 
cle, pregnancy, and lactation is shown in Fig. 1. In 
virgin rats at 55 to 60 days of age, mammary DNA 
synthesis increased from the second day of diestrus 
(D2) toward proestrus (PE), and showed a peak activity 
on the afternoon of estrus (E) followed by a decrease. 
The pattern was similar in 80- to 85-day-old rats except 
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Fig. 1. Mammary DNA synthesis during the estrous cycle, pregnancy, and lactation in rats. The 
values are expressed in terms of fiducial limit of the mean at 95 per cent probability as well as the 
mean indicated by the point at each stage. D2, the second day of diestrus; PE, proestrus; E, estrus; 
and D1, the first day of diestrus. In 50- to 60-day-old virgin rats (left side), the highest mammary 
DNA synthesis is observed at E. The pattern is similar in 80- to 85-day-old virgin rats (right side) 
except for no difference between D2 and PE. In pregnant rats, mammary DNA synthesis is high only 
during the first third of pregnancy. In lactating rats, the synthesis is very low except for postpartum 


estrus. 


that no difference existed in DNA synthesis between 
D2 and PE; this cyclic mammary DNA synthesis pat- 
tern persists throughout fertile life. 

Mammary DNA synthesis during pregnancy peaked 
on day 6 with large variation and abruptly decreased 
thereafter, exceeding that of estrus only during the 
first third of pregnancy. The average values on days 18 
and 22 of pregnancy were less than 1/3 and 1/5 of the 
value at estrus, respectively. Decrease in mammary 
DNA synthesis coincides with increasing lobuloalveolar 
development. The ratings were 2.1 + 0.1, 3.4 + 0.2, 
4.6: 0.2, 5.6x0.2, 59+02, and 6.7402 
(X + S.E.) on days 0, 6, 10, 14, 18, and 22 of preg- 
nancy, respectively. 

The rate of mammary DNA synthesis was as low 
throughout the phase of lactation as during the latter 
part of pregnancy except for estrus associated with 
ovulation between days 2 and 3 after parturition. 
Equally low mammary DNA synthesis during lactation 
has been observed in mice.® 7 


Comment 


A similarity exists between mammary glandular 
growth pattern (DNA synthesis) of rats? and human 
beings.? In rats, mammary glands are mainly composed 
of well-branched, fine ducts with small end-buds dur- 
ing the virginal periods and the development of the 
lobuloalveolar system becomes conspicuous with the 
advance of pregnancy. On the other hand, mammary 
DNA synthesis exceeds that of estrus only during the 


first third of pregnancy. During the latter half of preg- 
nancy and thraughout lactation DNA synthesis is much 
lower than during the virginal periods. This is similar 
to the occurrence in human pregnancy and lactation. 
In Fig. 2, the possible alterations in mammary DNA 
synthesis are depicted for the human menstrual cycle, 
prégnancy and lactation, and are related to respective 
morphologic mammary changes.? Under the influence 
of follicular estrogen, mammary parenchymal growth, 
and DNA synthesis are stimulated, reaching a 
peak at midcycle. On the other hand, mammary 
proliferative-mitotic activity is reduced during the 
luteal phase and DNA synthesis declines to baseline 
values toward the end of cycle. During the first trimes- 
ter of pregnancy only, mammary parenchymal growth 
and DNA synthesis are most pronounced. The latter 
half of pregnancy is the period of proliferative and 
mitotic rest and mammary parenchyma displays only 
minor DNA synthesis. The specific mitotic estrogen ef- 
fect is counteracted by progesterone which induces cell 
differentiation, cell hypertrophy, and secretory cellular 
process. Also, only minor proliferative activity of 
mammary epithelium is found during lactation; the se- 
cretory activity of mammary epithelium is induced by 
prolactin. Early pregnancy in human subjects reduces 
the incidence of breast cancer; the risk of women who 
experience pregnancy while younger than 18 years of 
age is much less than that of nulliparous women or of 
women who first delivered at 35 years or later.* 1° The 
reduced risk of breast cancer has also been observed 
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Fig. 2. Scheme for mammary DNA synthesis during menstrual cycle, pregnancy, and lactation in 
human subjects deduced from mammary parenchymal changes occurring during these periods.’ A, 
Possible mammary DNA synthesis during the menstrual cycle. Mammary DNA synthesis is stimu- 
lated during the follicular phase, peaks at midcycle, and declines during the luteal phase. B, Possible 
mammary DNA synthesis during pregnancy and lactation. During the first trimester of pregnancy, 
DNA synthesis is most pronounced. During the latter half of pregnancy and throughout lactation, 


only minor DNA synthesis is seen. 


for the period of lactation." Accordingly, the lower 


incidence of rat and human mammary cancer can be 
explained by the proliferative mitotic rest during 
pregnancy and lactation.” * 

Both animals and human subjects are constantly ex- 
posed to carcinogenic agents during their lifetime. It 
appears that the longer the total period of low mam- 
mary DNA synthesis, i.e., proliferative-mitotic rest, the 
smaller is the risk of mammary malignancy. However, 
when malignant mammary foci exist before pregnancy, 
their growth is accelerated during subsequent preg- 
nancy, resulting in earlier appearance of tumors.'? An 
analogous condition is observed in women with late 
pregnancy after the 35 years of age in whom the risk of 
breast cancer and tumor growth are greater than in 
nulliparous women of that age group.” ?? 

It remains to be explored by further investigations 
whether chemical mechanism slowing mammary DNA 
synthesis, such as medication with oral contraceptive 
steroids, can reduce the risk of breast cancer, as re- 
ported before.!*: *° 


f 


While mammary DNA. synthesis was significantly 
higher at PE.than D2 in 55- to 60-day-old rats, no dif- 
ference was observed between these two estrous stages 
in 80- to 85-day-old rats. We previously found in rats 
about 90 days old that plasma prolactin levels were 
little different from those in younger rats? and that 
supplement with prolactin increased mammary DNA 
synthesis at PE.? Thus, the present finding that no in- 
crease in mammary DNA synthesis at PE in 80- to 85- 
day-old rats would indicate the decreased mammary 
response to prolactin in these rats when compared to 
the younger rats. | 


This paper is dedicated to the late Dr. Waro Naka- 
hara, the former President of the National Cancer 
Center, Tokyo, Japan, in consideration of his con- 
stant interest and encouragement. Collaboration by 
Dr. Reiko Yanai and technical assistance by Mr. H. 
Taniguchi are acknowledged. 
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Partial 11- and 21- hydroxylase deficiencies 1 in 


hirsute women 
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Thirty-one women , with idiopathic hirsutism were evaluated for partial 11- and 
21-hydroxylase adrenocortical enzyme deficiencies. Twenty-four hour urine collections for 
17-ketosteroids, 1 7-hydroxycorticoids, tetrahydro compound S (THS), and pregnanetriol 
were obtained basally and following a continuous 24 hour infusion of œ 1-24 ACTH 
(cosyntropin), The results were compared to those in eight normal, nonhirsute women 
studied under identical conditions. Normal contról subjects and 18 of 31 hirsute female 
patients (Group I) showed similar small increments in the excretion of THS and 
pregnanetriol following the infusion of cosyntropin. Thirteen hirsute women (Group II) 
showed cosyntropin-stimulated increments in either THS and/or pregnanetriol that 

were significantly greater than the mean response of the control group. The 
' cosyntropin-stimulated increments in 17-ketosteroid excretion and basal sebum production 
rates-were also significantly greater in Group II. The results are consistent with partial — 
ll- andlor 21-adrenocortical hydroxylase deficiencies in some hirsute women whose 


condition would have previously been designated as "idiopathic." 


Thus, prolonged 


ACTH stimulation testing may identify patients who might benefit from glucocorticoid 
suppression therapy. (AM. J. OBSTET. GYNECOL. 127: 594, 1977.) 


THE TREATMENT OF “idiopathic” hirsutism has been 
either to suppress adrenocortical androgens with 
glucocorticoids, to suppress ovarian androgens with es- 
trogens, or to use a combination of these suppressive 
therapies. In most series, some hirsute patients re- 
spond favorably to suppressive therapy but pretreat- 
ment steroid studies often fail to predict the source 
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of androgen or the response tọ therapy.” ? Moreover, 
excessive, androgen production by either the ovary? 
or the adrenal gland‘ has been reported following 
direct sampling of venous effluents. In 42 out of 44 
hirsute women in whom the ovaries were the predom- 
inant source of excess androgen production, the an- . 
drogens were suppressed after administration of dexa- 
methasone.® The purpose of the present study is to 
develop a method to screen women for partial ad- 
renocortical enzyme deficiencies in order to identify 
patients who might benefit from glucocorticoid sup- 
pression and thereupon, perhaps, partially explain the 
glucocorticoid-induced androgen suppression fre- 
quently demonstrated in hirsute women. 


Materials and methods 


Thirty-one hirsute female patients (16 to 46 years of 
age) were admitted to the Clinical Research Center of 
the Peter Bent Brigham Hospital. Hirsutism was de- 
fined as a profuse growth of terminal facial hair. All 
patients had a diagnosis of Cushing's syndrome 
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excluded prior to admission by dexamethasone sup- 
pression testing. All patients were examined by a 
gynecologist and the 15 with abnormalities of menstru- 
ation had a laparoscopy performed. While nine of the 


15 patients showed varying degrees of ovarian pathol-. 


ogy, none had the enlarged polycystic ovaries of the 
Stein-Leventhal syndrome. Patients with regular 
menses were studied during the proliferative phase of 
the menstrual cycle. Only one third of the hirsute pa- 
tients were obese. 

Eight nonobese normal women (21 to 29 years of 
age) were studied as controls. All had regular menses, 
no evidence of hirsutism, and were taking no medica- 
tions. They had no known disease or illness as deter- 
mined by history, physical examination, and laboratory 
testing. All were evaluated during the proliferative 
phase of the menstrual cycle. 

Twenty-four hour urine collections for creatinine, 
17-hydroxycorticosteroids, 17-ketosteroids, pregnane- 
triol, and tetrahydro compound S were obtained on 
each patient for 2 consecutive days. On the second 
day, each patient received a continuous 24 hour intra- 
venous infusion of 50 units (0.50 mg.) cosyntropin (a 
1-24 ACTH) in 1 L. of 5 per cent dextrose and water. 
Urinary 17-hydroxycorticosteroids (17-OH) were mea- 
sured as Porter-Silber chromogens by the method of 
Reddy? and urinary 17-ketosteroids (17-KS) were mea- 
sured by the Zimmerman reaction described by Peter- 
son and Pierce.’ Tetrahydro compound S (THS) 
were measured by the method of Henko, Doe, and 
Jacobson.® Pregnanetriol was measured by the meth- 
od of Fotherby and Love.’ Preinfusion plasma testos- 
terone levels were measured by radioimmunoassay.? 
Sebum production rates were determined on each pa- 
tient by the method of Strauss and Pochi.! 


Results 


The results of the steroidal studies in the normal 
control women are shown in Fig. 1. All basal values 
were within normal limits. Normal limits for our labo- 
ratorv are as follows: 17 ketosteroids, «13 mg. per 24 
hours; 17-OH-, «10 mg. per 24 hours; pregnane- 
triol, «3 mg. per 24 hours; and THS, «1 mg. per 
24 hours. Following 24 hour cosyntropin stimulation, 
pregnanetriol rose to a mean level of 1.1 mg. per 24 
hours and THS to a mean level of 1.7 mg. per 24 
hours. The 17-hydroxycorticoid (17-OH) responses 
to 24 hour ACTH stimulation were similar to those 
previously reported in normal females.!? All urine col- 
lections from each individual subject were within 10 
per cent of other collections with respect to total 
creatinine. 

Eighteen of the 31 hirsute patients, classified as 
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Fig. 1. Mean + S.E.M. steroid excretion values in control, 
nonhirsute female subjects and in hirsute female patients, 


: basally and following 50 units (0.50 mg.) of æ 1-24 ACTH 


cosyntropin continuously infused over 24 hours. Hirsute pa- 
tients with normal, cosyntropin-stimulated levels were 
classified as Group I while abnormal responders were termed 
Group II subjects. 


Group I, demonstrated both basal and cosyntropin- 
stimulated THS and pregnanetriol responses that did 
not differ significantly from those of the normal con- 
trol group. Their steroidal results are summarized in 
Fig. 1. 

Hirsute women who exhibited a cosyntropin- 
stimulated increase of pregnanetriol or THS excretion 
greater than two standard deviations from the mean 
response of the control group were classified as Group 
II. Steroid data of these patients are presented in Table 
I. Group II patients also showed an increment in 17- 
ketosteroid (17-KS) excretion in response to cosyntro- 
pin stimulation that was significantly greater than the 
control group (p « 0.05). 

Patient 2 had an elevated control urinary excretion 
of 17-OH (15 mg. per 24 hours). This patient did not 
have Cushing's syndrome as evidenced by normal 
dexamethasone suppression testing, 0.5 mg. by 
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Table I. Basal and ACTH-stimulated* steroid 
excretion values in Group II hirsute women 










Tetrahydro 







Pregnane- compound S 
triol (THS) 
(mg./24 hr.) | (mg./24 hr.) 





1 Control 2 8 1.3 1.1 
ACTH 6 46 6.0 2.8 
2 Control 15 21 3.1 1.3 
ACTH 75 58 5.5 8.1 
3 Control 10 vnl 0.5 0.1 
ACTH 68 58 07 7.9 
4 Control 5 7 1.9 0.5 
ACTH 49 65 | 11.8 4.7 
5 Control 8 11 0.6 0.1 
ACTH 36 22 8.0 4.5 
6 Control 2 17 5.3 0.8 
ACTH 30 10 31.6 3,8 
7 Control 11 16 2.4 2.7 
ACTH 82 39 5.4 7.9 
8 Control 7 25 5.5 5.2 
ACTH 55 45 5.6 .. 93 
9 Control 8 4 0.9 1.1 
ACTH 45 26 7.6 13.6 
10 Control 6 7 «0.6 0.4 
ACTH 36 14 4.6 5.5 
11 Control i 9 1.1 1.4 
ACTH 6 46 6.0 ` 2.8 
12 Control 5 8 2.7 0.4 
ACTH 21 18 5.2 0.9 
13 Control | 7 2 0.8 0.3 
ACTH 17 24 3.1 5.5 


*50 units (0.50 mg.) of a 1-24 ACTH EE con- 


tinuously infused over 24 hours. 


mouth, every 6 hours for 2 days. In response to co- 
syntropin stimulation, although the control level was 
normal, THS excretion rose significantly suggesting 
an ll-hydroxylase deficiency. Patient 8 had ele- 
vated basal urinary excretion. of THS and basal 
pregnanetriol excretion was elevated in Patients 6 and 
8. Following cosyntropin infusion, marked increments 
in the excretion of pregnanetriol (Patient 6) and of 
THS (Patient 8) were recorded. These Group II pa- 
tients may have more marked enzymatic deficiencies 
compared to the other patients. In response to co- 
syntropin infusion, four patients had significant incre- 
ments in pregnanetriol excretion alone, whereas one 
patient showed only a significant increase in the excre- 
tion of THS. The remaining eight of 18 patents 
demonstrated significant increments in the excretion 
of both THS and pregnanetriol (Table I). 

One hirsute patient was studied pre- and post- 
oophorectomy (Table II). Marked and nearly iden- 
tical cosyntropin-stimulated levels of THS were re- 
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corded both pre- and postoophorectomy (13.6 and 
13 mg. per 24 hours, respectively). A second patient 
was also studied postoophorectomy and an ACTH- 
stimulated THS level of 9 mg. per 24 hours was ob- 
served. 

Sebum production rates were performed on all pa- 
tients. The normal premenopausal female sebum pro- 
duction rate is 2.03 + 1.03 (S.D.) mg. per square cen- 
timeter per hour." Group Il patients had sebum 
production rates of 3.03 + 1.11 mg. per square centi- 
meter per hour, a value significantly greater than 
the normal female level (p < 0.03). Group I patients 
had sebum production rates of 2.03 + 0.91 mg. per 
square centimeter per hour similar to the normal fe- 
males. Basal morning plasma testosterone levels were 
in the high normal or slightly elevated range in 
Groups J and II subjects (mean levels 79 and 103 ng. 
per 100 milliliters, respectively). 


Comment 


The excretion of tetrahydro compound S (THS) and 
pregnanetriol in response to a continuous 24 hour in- 
fusion of a 1-24 ACTH (cosyntropin) was evaluated in 
31 patients with “idiopathic” hirsutism and eight 
nonhirsute female controls. The control group exhib- 
ited small cosyntropin-stimulated increments in THS 
(mean excretion of 1.6 mg. per 24 hours) and in preg- 
nanetriol (mean! excretion of 1.1 mg. per 24 hours). 
The majority of the hirsute patients (18 women 
classified as Group 1) had THS and pregnanetriol re- 
sponses that did not differ significantly from the con- 
trol group. However, 13 hirsute patients. (Group II) 
demonstrated significantly greater cosyntropin-stimu- 
lated levels of pregnanetriol and/or THS compared 
to the control group. These patients also demonstrated 
a significantly greater stimulated rise in 17-keto- 
steroid excretion. when compared to the normal 
control group. These abnormalities support the hy- 
pothesis that 24 hour ACTH infusion may detect par- 
tial 11- or 21-hydroxylase deficiencies in patients with 
hirsutism. While pregnanetriol and THS do not pos- 
sess androgenic activity, the ‘increased excretion of 
these steroids may reflect partial enzymatic deficiencies 
in the biosynthesis of cortisol. Thus, the subsequent 
accumulation of precursor steroids would be shunted 
into the androgen pathway, resulting in increased ad- 
renal androgen production which would then stimu- 
late terminal hair growth. 

Enzyme deficiencies have occasionally been reported 
in adult women who present with hirsutism.'?7!* 
Characteristically, these patients have elevated basal 
levels of pregnanetriol which rise further following 
ACTH stimulation. In summarizing the literature, 
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Table II. ACTH-stimulated* steroid excretion values in a Group II hirsute women pre- and 


postoophorectomy (Patient 9) 


Preoophorectomy 


Tetrahydro 
compound S 





Pregnane- 


17-OH 17-KS triol THS 


(mg./24 hr.) | (mg./24 hr.) | (mg./24 hr.) 


Control 8 4 0.9 


ACTH 45 26 7.6 13.6 


*See Table I. 


(mg./24 hr.) 


Postoophorectomyi 





Tetrahydro 
Pregnane- compound S 
17-KS triol THS 
(mg.!24 hr.) | (mg.i24 hr.) | (mg./24 hr.) 
7 6 1.2 r2 
69 15 3.9 13 


tPathologic specimen revealed thecomatosis (bilateral) with stromal luteoma (right). 


Baulieu, Peillon, and Migeon” comments that the oc- 
currence of hydroxylating deficiencies in the hirsute 
population is uncommon representing 2 to 3 per cent 
of the total cases. Hirsute patients with elevated basal 
and corticotropin-stimulated testosterone excretion 
levels have also been demonstrated to have underlying 
adrenocortical abnormalities following the concurrent 
administration of corticotropin and metyrapone. 
These women have normal basal secretory rates of 
pregnanetriol, but pregnanetriol excretion rates rose 
following combined metyrapone and corticotropin 
stimulation testing,'*' ' Studies by Givens and asso- 
ciates? have shown that nine of 17 hirsute women had 
an exaggerated increase in plasma androstenedione 
levels in response to ACTH administration. Of these 
nine women, seven also had a greater than normal 
„increment in plasma 17-hydroxyprogesterone values. 
The authors suggested that they had a mild but com- 
pensated 118-hydroxylase or 21-hydroxylase defi- 
ciency. The data presented in this study would be 
consistent with that of Givens and associates.”° 

Direct venous sampling studies have documented 
excessive adrenal androgen production in patients with 
hirsutism,* whereas the studies of Kirschner and Bar- 
din? report the ovaries as the source of increased an- 
drogens in patients with “idiopathic” hirsutism. In the 
present study, increased excretion of THS and preg- 
nanetriol most likely reflect abnormalities in ad- 
renocortical biosynthesis although ACTH could also be 
stimulating extra-adrenal (ovarian) steroid production. 
This seems unlikely since there is little evidence in man 
that ACTH stimulates the ovarian steroid biosynthesis, 


Moreover, the patient reported in Table I] and a | 


second subject had nearly identical cosyntropin- 
stimulated steroid excretion values pre- and post- 
oophorectomy. These data support the hypothesis 
that the results reflect abnormalities of adrenocortical 
secretion. Nevertheless, in order to exclude this 
possibility, selective catheterization of extra-adrenal 


Sites, principally the ovary, would be necessary. 


Since sebaceous glands of the skin are in part depen- 
dent upon androgens for their development and activ- 
ity, the measurement of the sebum production rate 
may be used as a method for assaying androgenicity in 


' vivo." The Group II patients had significantly higher 


sebum production rates than the Group I patients, im- 
plying that the sebaceous glands in the Group II pa- 
tients were exposed to higher circulating levels of an- 
drogens compared to the Group I patients. On the 
other hand, it is possible that the higher sebum produc- 
tion rates reflect increased sebaceous gland sensitivity 
to androgens. Although the present study cannot dis- 
tinguish between the two possibilities, it seems more 
likely that the higher sebum production rates in 
Group II patients reflect the clinical expression of the 
partial adrenocortical enzyme deficiencies. 

There were no clinical features which distinguish 
Group II from Group I patients. The patients in 
Group I ranged from 19 to 46 years of age, while the 
range in Group II patients was 18 to 42 years. Approx- 
imately one third of the patients in each group were 
obese. Patients with menstrual irregularities were also 
equally divided between the groups. Finally, plasma 
testosterone levels did not differ significantly between 
the two groups but were slightly higher than normal 
female levels. 

Therefore, the present study reports that some hir- 
sute women have partial adrenocortical 21- and 11- 
hydroxylase deficiencies that can be detected following 
a continuous 24 hour infusion of ACTH. These data 
further suggest that ACTH testing may identify pa- 
üents who will have a favorable response to glucocor- 
ticoid suppressive therapy. However, the validity of 
this hypothesis and the relationship of the steroid ab- 
normalities on the pathogenesis of hirsutism can be 
assessed only after the results of long-term glucocor- 
ticoid suppression in this patient population are avail- 
able. A 
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Vitamin Bg treatment of gestational diabetes mellitus 


Studies of blood glucose and plasma insulin 


W. N. SPELLACY, M.D. 
W. C. BUHI, B.S. 

S. A. BIRK, R.N. 
Gainesville, Florida 


Thirteen women with late pregnancy gestational diabetes inellitus were tested with an 
intravenous glucose tolerance test and both blood glucose and plasma insulin levels were 
measured. Each woman was then treated with 100 mg. of vitamin Be per day for 2 weeks 
and the intravenous glucose tolerance test was then repeated. There was a statistically 
significant improvement in the glucose tolerance curve after the vitamin Bg treatment, 
with a lowering of blood glucose levels at all points on the curve except for the 5 minute 
value. This glucose effect occurred despite an unchanged or lowered plasma insulin level. 
These results suggest that a relative deficiency in vitamin Bg is associated with some cases 
of gestational diabetes mellitus and that the replacement of this vitamin improves the 
metabolic state. The low vitamin Bg levels appear to alter metabolic pathways which result 
in a lowering of the biologic activity of endogenous insulin. (AM. J. OBSTET. GYNECOL. 


127: 599, 1977.) 


PERINATOLOGISTS are continuing to study all of the 
high-risk conditions of pregnancy in order to deter- 
mine their pathophysiology, treatment, and preven- 
tion. One such condition is the early abnormality of 
carbohydrate metabolism which often first becomes 
manifest during the stress of late gestation. The 
women with gestational diabetes mellitus are important 
because of their large numbers and associated high 
perinatal mortality rates.! Because some of the multiple 
metabolic alterations associated with pregnancy may be 
corrected, thereby preventing major complications, it 
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was decided to investigate the role of vitamin Bg 
(pyridoxine) treatment in women with gestational 
diabetes. The present study demonstrates that in one ` 
small group treatment with vitamin Bg resulted in an 
improvement in glucose tolerance. 


Methods 


Pregnant women (26+ weeks’ gestation) were eval- 
uated for carbohydrate intolerance with an intra- 
venous glucose tolerance test. The standard criteria 
of pregnancy interpretation were used. The curves 
with a fasting blood glucose value greater than 90 mg. 
per 100 ml. and a glucose disappearance rate (k) of less 


than 1.0 mg. per 100 ml. per minute were considered 


abnormal and the patients were regarded as having, 
gestational diabetes (G).* Thirteen of these G patients 
were selected for the present study and they all signed 
informed consents before participation. 

Each woman came into the metabolic laboratory at 
08:00 after fasting for more than 10 hours. They were 
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Fig. 1. Mean values for blood glucose during an intravenous 
glucose tolerance test on gestational diabetic pregnant women 
before and after vitamin Bg treatment (N = 13). 


all instructed to eat a high-carbohycrate diet (>250 
Gm.) for the 3 days preceding the test. After being 
weighed, they were seated for the remainder of the 
test. A large-bore needle (18 gauge) was placed into an 
antecubital vein for blood drawing and this was kept 
patent with a saline-heparin solution. A fasting blood 
sample was drawn and they were then injected in- 
travenously over a 2 minute period with 25 Gm. of 
glucose as a 50 per cent solution. Repeat venous blood 
samples were drawn at 5, 15, 30, 45, 60, and 120 
minutes after the injection. 

The blood was separated into two tubes. The first 
contained sodium fluoride and potassium oxalate, 
which was mixed well and frozen at —20° C. The glu- 
cose content was determined in duplicate by the 
method of Nelson? and Somogyi.* The other portion of 
blood was mixed with heparin and centrifuged, and 
the plasma was immediately separated and frozen. The 
insulin content was measured in duplicate with a mod- 
ified solid-phase radioimmunoassay procedure.” 9* All 
of the samples from the two tests on one subject were 
assayed in the same assay and this eliminated any in- 
terassay variation. | 


* The human insulin used as a standard in these studies was 
Lot No. 516-734B-33 which was kindly supplied by Dr. Mary 
A. Root of the Lilly Research Laboratories, Indianapolis, In- 
diana. ' l 
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Fig. 2. Mean values for plasma insulin during an intravenous 
glucose tolerance test on gestational diabetic pregnant women 
before and after vitamin B; treatment {N = 15). 


d 
These gestational diabetic pregnant women were 


then given vitamin Bg tablets (25 mg.) to take four 
times per day.* They continued this therapy for 2 


weeks then returned to the laboratory for an identical 


repeat intravenous glucose tolerance test. 

. All of the clinical and laboratory data were placed on 
punch cards, Since each woman was tested twice, once 
as a control and once after vitamin Bg therapy, we are 
dealing with matched-pair data. These data were ap- 
propriately analyzed with the aid of a computer by cal- 
culating the individual means, standard deviations and 
errors of the mean, mean differences, and Student's t 
values. The probability values were taken from two- 
tailed tables and only values of «0.05 were considered 
significant. 

The characteristics of the study population showed 
them to be older and more obese than most pregnant 
women. The mean age of the group was 30.5 + 7.6 
years; the mean parity was 2.1 + 1.6; the control 
weight was 209.4 + 47.5 pounds; the 2 week post- 
treatment weight was 209.3 + 44.8 pounds; (t = 0.04, 
p not significant); the mean gestational age at treat- 
ment was 29.8 weeks. 


*The vitamin Bg used was kindly supplied as Hexa-Betalin 
(pyridoxine hydrochloride), 25 mg., by the Eli Lilly Company 
of Indianapolis, Indiana. 
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Table I. Statistical studies of blood glucose in mg. per 100 ml. during an intravenous glucose tolerance test 
before and after vitamin Bg treatment of gestational diabetes (N = 13) 





p «0.0 NS* «0.02 «0.01 


*N.S. indicates not significant. 


5 15 30 45 60 120 2 15 30 45 60 
Fasting min. min. min. min, min. min. | Fasting | min. | min. | min. | mm. | min. 


Mean 111.8 261.2 212.5 185.0 166.3 148.9 
S.D. 13.3 22.0 17.1 16.5 21.8 20.9 


t 2.09 2.13 2.66 2.90 4.56 4.27 
«0.001 «0.001 





Vitamin Bg treatment 


111.3 98.2 245.9 199.7 169.9 147.1 129.5 92.4 
18.6 17.9 25.9 194 23.6 23.0 27.8 19.6 


4.66 
<0.001 


Table II. Statistical studies of plasma insulin in uU. per ml. during an intravenous glucose tolerance test before 
and after vitamin B, treatment of gestational diabetes (N = 13) 





S.D. 52.9 93.4 98.5 71.4 67.3 64.6 
t 1.86 0.36 1.03 0.22 1.36 1.78 
P <0.01 N.S.* N.S. N.S. N.S. N.S. 


*N.S. indicates not significant. 


Results 


Blood glucose. The statistical studies of the indi- 
vidual blood glucose values are shown in Table I and 
the mean values are plotted Fig. 1. It can be seen that 
there is a significant reduction in all of the individual 
glucose values except the 5 minute sample after the Bg 
treatment. In addition, 5/13 (38.5 per cent) of the fast- 
ing blood glucose values were lowered to normal values 
(«90 mg. per 100 ml.) with treatment. Thus, there was 
a clear improvement in the blood glucose profiles ac- 
companying the therapy. 

Plasma insulin. The statistical studies of the plasma 
insulin values are given in Table II and the mean val- 
ues are plotted in Fig. 2. It is of interest to note that the 
fasting and 120 minute insulin values after vitamin Bg 
treatment are significantly lower. The other treatment 
values are not significantly different from those during 
the control test. 


Comment 


Extensive studies of the metabolism of pregnant 
women has shown that normally the pancreas secretes 
about three times more insulin in late pregnancy when 
compared to the nonpregnant state.’ This increased 
demand upon £ cells frequently results in the subclini- 
cally abnormal patient having an inability to meet these 
insulir. demands of pregnancy and thus developing 


5 15 [| 30 45 60" ^L. 7220 5 | 15 | 30 | 45 | 60 
Fasting min. min. min. mi. | min. min. | Fasting | min. | min. | min. | mim. | min. 


Mean 58.6 124.06 149.5 132.0. - 121.3 108.2 





Vitamin Bg treatment 


64.5 316 199.7 138.9 130.9 110.8 94.9 50.2 
53.5 217 103.0 90.0 816 73.5 54.5 38.3 


2.29 
«0.05 


overt gestational diabetes mellitus. The importance of 
this abnormal condition is that it is associated with an 
increase in perinatal mortality rates.! As a conse- 


quence, studies of its pathophysiology, detection, treat- 


ment, and prevention are appropriate. 

There are many factors in pregnancy which have 
been suggested as important in producing the "insulin 
resistance". One of these is the metabolic effects of 
the relative vitamin Bg deficiency accompanying preg- 
nancy. Several studies have shown both by blood vita- 
min measurements and by tryptophan loading tests 
that the pregnant woman is deficient in vitamin Bg 
(pyridoxine). ? This many occur because of the 
movement of pyridoxine actively to the fetus!’ and be- 
cause of the effects of estrogens in lowering this cofac- 
tor." One result is an impaired ability to metabolize the 
amino acid tryptophan to nicotinic acid. A biproduct 
(xanthurenic acid or XA) is produced in excessive 
amounts.!! The pathway can be reopened with the in- 
gestion of an additional amount of vitamin Bs and this 
then lowers the XA levels. The importance of this 
amino acid alteration relates to the effects of xanth- 
urenic acid. It may couple at the histadine-zinc group 
to insulin.” It has been shown that the XA-insulin 
complex greatly reduces the biologic activity of insu- 
lin. !? 1 i 


Several studies were initiated in order to test the 
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hypothesis that certain carbohydrate abnormalities. as- 
sociated with pregnancy or oral contraceptive (estro- 
gen) treatment were due to the relative deficiency of 
vitamin Bg and the subsequent inactivation of insulin 
activity because of its coupling to xanthurenic acid. 
The first study involved women who developed an ele- 
vated blood glucose pattern while taking oral con- 
traceptives. These women were maintained on the 
hormones but given an additional amount of vitamin 
Bg and their blood glucose profile improved.” The 
next, studies involved the gestational diabetic patients 
in pregnancy. While this study was in progress, the 
report of a similar study was published by Bennink and 
Schreurs’® demonstrating an improvement in the 
blood glucose levels with daily (100 mg.) vitamin Bg 
treatment while the xanthurenic acid levels simul- 
taneously decreased. The present study extends these 
observations and not only demonstrates that the blood 
glucose levels were lowered in the gestational diabetic 
woman with vitamin Bg treatment, but that it occurred 
with slightly lower immunoassayable plasma insulin 
levels. Here both the fasting and 2 hour values were 
significantly reduced and this finding becomes even 
more remarkable when one studies the normal pat- 
terns in pregnancy and sees a rise in insulin levels with 
increasing gestational age.’ These results therefore 
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suggest that the vitamin Bg treatment increased the 
plasma insulin's biologic activity. Perhaps this insulin 
change occurs by reducing the amounts of xanthurenic 
acid available for coupling to the insulin. In these 
studies no measurements of vitamin Bg or metabolites 
were done. l 

These data mav be important for three reasons. 
First, they support the concept that vitamin Be altera- 
tions may be involved in some of the carbohydrate 
changes accompanying pregnancy, especial in the 
obese woman. Second, they suggest that measurements 
of blood vitamin B, levels might be useful in detecting 
some women at risk for developing gestational glucose 
changes. Finally, they suggest that a reappraisal of the 
vitamin Bg requirements for pregnant women may be 
needed for a higher daily intake might prevent some of 
the mild carbohydrate changes associated with 
perinatal morbidity and death. There is a clear need 
for a carefully controlled study correlating measure- 
ments of pyridoxine levels with parameters of car- 
bohydrate metabclism in women receiving Bg or 
placebo supplements. 


* The authors thank Mrs. M. Roundtree for her help 
in these studies and Dr. Dennis Dixon for the statistical 
evaluations. 





REFERENCES 
1. O'Sullivan, J. B., Charles, D., Mahan, C. M., et al.: Gesta- 


tional diabetes and perinatal mortality rate, Am. J. - 


OssrET. GyNEcoL. 116: 901, 1973. 

2. Spellacy, W. N.: Diabetes mellitus complicating preg- 
nancy, in Davis’ Gynecology and Obstetrics, ed. 2, chap. 
72, p. 1-14, 1972. 

3. Nelson, N.: Photometric adaptation of Somogyi method 


for determination of glucose, J. Biol. Chem. 153: 375, 


1944, 

4. Somogyi, M.: Determination of blood sugar, J. Biol. 
Chem. 160: 69, 1945. m 

5. Goetz, F. C., Greenberg, B. Z., Ells, J., et al.: A simple 
immunoassay for insulin: Application to human and dog 
plasma, J. Clin. Endocrinol. 23: 1237, 1963. 

6. Herbert, V., Lau, K., Gottlieb, C. W., et al.: Coated char- 
coal immunoassay of insulin, J. Clin. Endocrinol. 25: 
1375, 1965. 

7. Spellacy, W. N.: Insulin, in Fuchs, F., and Klopper, A., 
Editors: Endocrinology of Pregnancy, New York, 1971, 
Harper & Row, Publishers, p. 197-215. 

8. Zartman, E. R., Barnes, A. C., and Hicks, D. J.: Observa- 
tions on pyridoxine metabolism in pregnancy, Am. J. 
OBSTET. GYNECOL. 70: 645, 1955, 

9. Cleary, R. E., Lumeng, L., and Li, T. K.: Maternal and 
fetal plasma levels of pyridoxal phosphate at term: 


Adequacy of vitamin Bes supplementation during preg- 
nancy, AM. J. OBSTET. GYNECOL. 121: 25, 1975. 

10. Brin, M.: Abnormal tryptophan metabolism in pregnancy 
and with the oral contraceptive pill. II. Relative levels of 
vitamin Bg-vitamers in cord and maternal blood, Am. J. 
Clin. Nutr. 24: 704, 1971. 

11. Luhby, A. L., Brin, M., Gordon, M., et al.: Vitamin Bg 
metabolism in users of oral contraceptive agents. I. Ab- 
normal urinary xanthurenic acid excretion and its correc- 
tion by pyridoxine, Am. J. Clin. Nutr. 24: 684, 1971. 

12. Murakami, E.: Studies on the xanthurenic acid-insulin 
complex. I. Preparation and properties, J. Biochem. (To- 
kyo) 63: 573, 1968. 

13. Kotake, Y., Sotokawa, T., Murakami, E., et al.: Studies on 
the xanthurenic acid-insulin complex. II. Physiological 
activities, J. Biochem. (Tokyo) 63: 578, 1968. 

14. Kotake, Y., Sotokawa, Y., Murakami, E., et al.: Physiolog- 
ical activities of xanthurenic acid-8-methyl ether-insulin 
complex, J. Biochem. (Tokyo) 64: 895, 1968. 

15. Spellacy, W. N., Buhi, W. C., and Birk, S. A.: The effects 
of vitamin Bg on carbohydrate metabolism in women tak- 

‘ing steroid contraceptives: Preliminary report, Con- 

traception 6: 265, 1972. 

Bennink, H. J. T. C., and Schreurs, W. H. P.: Improve- 

ment of oral glucose tolerance in gestational diabetes by 

pyridoxine, Br. Med. J. 3: 13, 1975. 


16. 


Bacterial growth inhibition by amniotic fluid 


VII. The effect of zinc supplementation on bacterial 
inhibitory activity of amniotic fluids from gestation 


of 20 weeks 


FATRICK SCHLIEVERT, Pu.D. 
WILLIAM JOHNSON, Pu.D. 
RUDOLPH P. GALASK, M.D., M.S. 


Iowa City, lowa 


Twenty human amniotic fluids obtained from gestations of 20 weeks’ duration supported 
bacterial growth. Nine of the 20 fluids could be made inhibitory by adjusting the 
phosphate to zinc ratios of the fluids to less than 200 ug per milliliter. These fluids 
contained the phosphale-sensitive bacterial inlubitor described previously, but the fluids 
contained sufficient phosphate to inactivate the antibacterial system. The remaining 11 
amniotic fluids did not contain the peptide component of the phosphate-sensitive bacterial 
inhibitor and could not be made inhibitory by adjusting the phosphate to zinc ratio to less 
than 200 pg per milliliter. The data obtained suggested synthesis of the peptide 
component may occur at a gestational age of approximately 20 weeks. The peptide may 
indirectly be detected in fluids by determining whether antibacterial activity is obtained 
when the phosphate to zinc ratio of the fluids is adjusted to less than 200 pg per 


milliliter. (Am. J. OBSTET. GYNECOL. 127: 603, 1977.) 


CLASSICALLY, fetal resistance to intrauterine bacte- 
rial infection has been attributed to transplacental 
transfer of maternal antibody and to the presence of 
the intact placenta and fetal membranes, which pro- 
vide efficient mechanical barriers to many invading 
bacteria. However, potentially pathogenic bacteria 
have been isolated from amniotic fluid in the presence 
of intact membranes." * Because intrauterine bacterial 
infection leads to severe fetal and maternal complica- 
tions, it is essential that amniotic fluid antibacterial ac- 
tivity be-studied. "e 

Several researchers have shown that human amniotic 
fluid samples obtained near term inhibit bacterial 
growth.” 7 The inhibitory activity is in part due to the 
presence of an active antibacterial component, the ac- 
tivity of which is effectively reversed by the addition of 


From the Departments of Obstetrics and Gynecology and 
Microbiology, The University of [owa. 


Received for publication August 30, 1976. 
Accepted October 5, 1976. 


Reprint requests: Dr. Rudolph P. Galask, Dept. of 
Cbstetrics and Gynecology, University of Iowa Hospitals, 
lowa City, lowa 52242. 


603 


phosphate.? The bacterial inhibitory system consists of 
two components; the metal cation zinc? and a peptide 
which contains one lysine, two glycine, and, three 
glutamine-glutamic acid per molecule.’ 

Although amniotic fluid samples obtained near term 
inhibit bacterial growth, it has been shown that fluids 
obtained from gestations of 20 weeks consistently fail 
to inhibit bacterial growth." This study was undertak- 
en to determine the nature of the failure to inhibit 
bacterial growth shown by the fluids obtained from 
gestations of approximately 20 weeks. 


Material and methods 


Amniotic fluid. Amniotic fluid samples were ob- 
tained by transabdominal amniocentesis from gesta- 
tions of 17 to. 22 weeks’ duration. Fluids containing 
blood or from patients receiving antibiotics were not 
used. Prior to use, each fluid was passed through a 0.45 
um pore size membrane filter (Millipore Corp., Bed- 
ford, Massachusetts). The bacterial growth inhibitory 
activity of each fluid was measured using a semimicro- 
viable plate count assay.!! Phosphate reversal of bacte- 
rial inhibitory activity was measured as previously de- 
scribed.’ 


t 
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Fig. 1. The effect of zinc on the antibacterial activity of an 
amniotic fluid (AF) sample obtained from a gestation of 20 
weeks’ duration. AF used was a Group 1 fluid, containing the 
phosphate-sensitive bacteria] inhibitor. AF (457) contained 
0.34 ug per milliliter of zinc and 155 wg per milliliter of phos- 
phate (PO./Zn 457); AF (130) contained 1.19 ug per milliliter 
of zinc (PO4/Zn 130). AF (34) contained 4.57 ug per milliliter 
of zinc (PO /Zn 34). 


Organism. Escherichia coli type 06 was obtained from 
the clinical microbiology laboratory at the University of 
Iowa Hospitals and served as the test organism. Starter 
cultures of E. coli were grown in trypticase soy broth 
(BBL, Becton, Dickinson, and Company, Cockeysville, 
Maryland) until logarithmic phase of growth, diluted 
in sterile distilled water to give a final inoculum of 10? 
cells, and inoculated into 1 ml. volumes of test material. 

Chemical assays. Phosphate concentration was mea- 
sured using a modification of the method of 
Youngburg and Youngburg^*; the modifications have 
been previously described.? Zinc was quantified by 
atomic absorption spectrophotometry. 

Standard solutions. An aqueous solution of potas- 
sium phosphate was prepared as described previously.? 
The standard zinc solution contained 0.13 ug of zinc 
per milliliter (Zn © NO; ° 6H;0). Zinc was added to 
amniotic fluid samples at a concentration of 1 wg in a 
10 wl volume to adjust the phosphate to zinc ratio of 
the fluids to less than 200. | 

Detection of the peptide component of the phos- 
phate sensitive inhibitor. The procedure used to dem- 
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Fig. 2. The effect of zinc on the antibacterial activity of an 
amniotic fluid (4F) sample obtained from a gestation of 20 
weeks' duration. AF used was a Group 2 fluid, lacking a com- 
ponent of the phosphate-sensitive bacterial inhibitor. AF con- 
tained 0.34 ug per milliliter of zinc and 125 ug per milliliter of 
phosphate (PO,/Zn 368); AF + Zn contained 1.34 ug per mil- 
liliter of zinc, with the phosphate concentration remaining 
the same (PO4/Zn 93). 


onstrate the presence of the peptide components of 
the phosphate sensitive bacterial inhibitor has been de- 
scribed.’° Briefly, the procedure is as follows. A sample 
of amniotic fluid is pressure dialyzed using an Amicon 


. Diaflo cell equipped with a UM10 membrane (Amicon 


Corp., Lexington, Massachusetts). Thirty milliliters of 
the ultrafiltrate (UMIO filtrate) is concentrated to a 
volume of 5 ml. and then chromatographed on a 
Biogel P-2 gel filtration column (Bio-Rad Laboratories, 
Richmond, California). The peptide component elutes 
from the column with a molecular weight of approxi- 
mately 700 daltons and can be located by its absorbance 
maxima at 272 and 210 nmole.'? Pooled fractions from 
the Biogel P-2 column are concentrated by lyophiliza- 
tion and then assayed for bacterial inhibitory activity in 
a noninhibitory control filtrate and a chemically 
defined medium as previously described.?? 


Results 

Previously, it was reported that human amniotic 
fluids from gestations of approximately 20 weeks failed 
to inhibit bacterial growth." In a later study it was 
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Fig. 3. A typical elution profile of 280 nmole absorbing material from UM 10 ultrafiltrates of Group 
1 fluids. Chromatographed on Biogen P-2 (2.5 by 90 cm. column) and equilibrated with distilled 


water. Fraction size 3 ml. Peak 1 (PK 1); peak 2 (PK 2). 
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Fig. 4. The bacterial growth inhibitory activity of Biogel P-2 peak 1 (PK 1) from a Group 1 fluid 
added in physiologic concentration to the noninhibitory control filtrate (NCF) and chemically 
defined medium (CDM). Phosphate (PO,) added at a concentration of 186 wg per milliliter to reverse 


the antibacterial activity of the phosphate-sensitive inhibitor. E 


shown that a ratio of phosphate to zinc could be used to 
predict the antibacterial activity of amniotic fluids; a 
ratio o7 greater than 200 predicted noninhibitory 
fluids, a ratio of less than 200 predicted inhibitory 
fluids. 

To confirm that the phosphate to zinc ratio could be 
used to predict the lack of inhibitory activity of fluids 
from gestations of 20 weeks, phosphate and zinc con- 
centrations were measured in 20 amniotic fluid sam- 
ples, and the ratio of phosphate to zinc was then com- 


pared to inhibitory activity (Table I). The phosphate 
concentrations in the 20 fluids ranged from 75 to 160 
pg per milliliter with an average concentration of 120 
ag per milliliter. The zinc concentration in the fluids 
ranged from 0.15 to 0.40 ug per milliliter with an aver- 
age concentration of 0.25 ug per milliliter. All 20 am- 
niotic fluids had phosphate to zinc ratios of greater 
than 200, and as expected, all were noninhibitory to 
bacterial growth. 

The data suggest that the phosphate contained in the 
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Fig. 5. A typical elution profile of 280 nmole absorbing material from UM 10 ultrafiltrates of Group 
2 fluids. Chromatographed on Biogel P-2 (2.5 by 90 cm. column) equilibrated with distilled water. 
Fraction size 3 ml. Peak 2 (PK 2). Peak 1 was absent. 


Table I. Correlation of phosphate to zinc ratio 
with amniotic fluid inhibitory activity 





Amniotic 





, Inhibitory 





fluid activity 
] 125 0.34 368 —* 
2 100 0.27 370 — 
3 151 0.40 378 — 
4 115 0.27 426 — 
5 127 0.29 438 — 
6 105 0.24 438 — 
7 160 0.35 457 — 
8 155 — 0.34 457 — 
9 143 0.30 478 — 
10 99 0.20 495 — 
11 75 0.15 500 — 
12 110 0.22 510 — 
13 i 113 0.22 514 — 
l4 100 0.19 526 — 
15 137 0.26 526 — 
16 95 0.17 560 — 
17 110 0.19 578 — 
18 130 0.20 . 650 — 
19 129 0.18 717 — 
20 130 — 018 —— 722 = 
Average 120 20 480 


*Not inhibitory. 


fluids may inactivate the phosphate-sensitive inhibitor 
and thus explain the lack of antibacterial activity. 
When the phosphate to zinc ratio of each fluid was 
adjusted to less than 200 by adding zinc, approximately 
one half the fluids became inhibitory (Group 1). The 
other one half the fluids remained noninhibitory 
(Group 2). Shown in Fig. l is the effect of zihc 
supplementation of a typical fluid fróm Group 1. The 
phosphate to zinc ratio of the untreated fluid was 457, 
and the fluid supported bacterial growth. When the 
ratio was adjusted to 130 by adding 1 ug of zinc per 
milliliter, the fluid was bacteriostatic. Adjusting the 
ratio to 34 resulted in a-bactericidal fluid. Of the 20 





fluids tested, nine similarly could be made inhibitory by 
zinc supplementation. | | 

Eleven amniotic fluids obtained from gestations of 
approximately 20 weeks could not be made inhibitory 
by adjusting the phosphate to zinc ratio to less than 
200. Shown in Fig. 2 are typical growth curves of E. coli 
in one fluid of Group 2 before and after the addition of 
zinc. Both the control fluid and zinc supplemental fluid 
supported bacterial growth. 

Because of the difference in antibacterial activity ob- 
served in the two groups of fluids after zinc 
supplementation, Group 1 fluids may contain the pep- 
tide component of the phosphate-sensitive inhibitor, 
but Group 2 fluids may lack the peptide component. 
Therefore, all fluids from each group were ultra- 
filtered and then chromatographed on a Biogel P-2 
column to determine whether the inhibitory peptide 
was present. Shown in Fig. 3 is a typical elution profile 
of a fluid from Group 1 chromatographed on Biogel 
P-2. Two peptide peaks were obtained similar to those 
obtained when inhibitory fluids were fractionated in 
the same way.?? Peak 2, however, appeared to be much 
less homogeneous than previously observed. Peak 1 
material was pooled, concentrated, and then assayed 
for bacterial growth inhibition in the noninhibitory 
control filtrate and chemically dehned medium (Fig: 4). 
The addition of Peak 1 material at physiologic concen- 
tratioh to either noninhibitory medium resulted in 
antibacterial activity. The inhibitory activity was ef- 
fectively reversed by the addition of phosphate 
demonstrating the phosphate-sensitive inhibitor was 
contained in Peak 1. Since the noninhibitory control 


filtrate contained the peptide component of the 


phosphate-sensitive inhibitor, the addition of zinc 
alone could account for the inhibitory activity observed 
in this medium.” However, both zinc and the peptide 
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Fig. 6. The bacterial growth inhibitory activity of fractions 95 to 105 from the Biogel P-2 gel filtration 
. of a Group 2 fluid, Fractions (FRACT. 95-105) added to the noninhibitory control filtrate (NCF) and 


the chemically defined medium (CDM). 


component are required for the antibacterial activity 
observed when Peak 1 was added to the chemically 
defined medium.” 

Shown in Fig. 5 is a typical elution profile obtained 
when ultrafiltrates of fluids from Group 2 were 
chromatographed using Biogel P-2. The peak corres- 
ponding to Peak 1 was not present. Fractions 95 to 105 
were pooled, concentrated, and assayed for bacterial 
activity in the noninhibitory control filtrate and chemi- 
cally defined medium (Fig. 6). The addition of the 
material to either noninhibitory medium failed to re- 
sult in bacterial inhibitory activity suggesting the pep- 
tide component of the phosphate-sensitive inhibitor 
was absent in the Group 2 fluids. 


Comment 


Previous research has shown that human amniotic 
fluids obtained near term contain a phosphate-sensitive 
antibacterial system.*-'® The bacterial inhibitor has 
been shown to require zinc and a low molecular weight 
peptide to obtain significant bacterial killing.® ? In ad- 
dition, the inhibitory system appears to be the major 
inhibitor of gram negative bacteria in amniotic fluid.? 

In this study it has been shown that approximately 
one hal: of amniotic fluids obtained from gestations of 
20 weeks duration contain the complete phosphate- 
sensitive inhibitor. However, the inhibitory system is 
inactivated by the phosphate contained in the fluids. 


The average phosphate concentration reported for 20 
amniotic fluids was 120 ug per milliliter. This level is 
significantly higher than the 31 ug per milliliter previ- 
ously reported for 36 third trimester fluids. The 
phosphate concentration in amniotic fluid appears to 
drop during gestation until term when the phosphate 
concentration is sufficiently low that phosphate- 
sensitive inhibitory activity is expressed. Because the 
fluids contain the entire inhibitory system, the an- 
tibacterial activity of the fluids can be increased simply 
by adding zinc to give the fluids phosphate to zinc 
ratios of less than 200 ug per milliliter. It is possible 
that dietary zinc supplementation of pregnant women 
may increase the amniotic fluid zinc content and thus 
increase amniotic fluid antibacterial activity. Further 
studies are warranted to test the effect of dietary zinc 
supplementation. 

One half the amniotic fluid samples obtained from 
gestations of 20 weeks duration lacked the peptide 
component of the phosphate-sensitive inhibitor. The 
addition of zinc to these fluids did not result in in- 


" creased antibacterial activity. Because of the equal 


numbers of fluids that contain and do not contain the 
peptide, synthesis of the peptide may begin at approx- 
imately 20 weeks gestation. Alternatively, the peptide 
may be transported into amniotic fluid from another 
source at this time. 

The peptide component of the phosphate-sensitive 
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: inhibitor can be detected in early gestation fluids by 
adjusting the phosphate to zinc ratio to less than 200 
ug per milliliter. It is possible that a fixed phosphate to 
zinc ratio with a concentration of bacteria killed may 
correlate with the concentration of the peptide in am- 
niotic fluid. This may allow quantitation of the peptide 
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without its purification from other peptides contained 
in the fluids. Present research in our laboratory is being 
directed towards ascertaining whether this type of 
assay system would allow accurate quantitation of the 
peptide. 
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Induction of labor in patients with missed abortion and 
fetal death in utero with prostaglandin Es Suppositories 


NIELS H, LAUERSEN, M.D. 
KATHLEEN H. WILSON, B.S. 
New York, New York 


[5 


Labor shes successfully induced in 20 patients with a diagnosis of missed abortion or 
intrauterine fetal death (IUFD) by intravaginal administration of prostaglandin E 
suppositories. Fifteen patients delivered with the prostaglandin alone while a concomitant 
oxytocin infusion was employed to augment contractions in the other five patients. The 
mean induction-delivery time was 9.80 hours; nulliparous patients delivered in a mean 
time of 7.78 hours, parous patients in a mean time of 12.29 hours. The uterus appeared 
to be sensitive to the PGE» stimulation in all patients and all were delivered completely 
withoul the need for surgical intervention. Fifty per cent of patients were delivered within 
8 hours and 80 per cent by 12 hours. The side effects associated with prostaglandin — . 
administration —vomiting, diarrhea, and temperature elevation —swere well tolerated and 


therapy did not have to be terminated in any patient. 


The administration of PGE: 


vaginal suppositories offers an.effective and safe technique for the induction of labor in 
patients with IUFD. Labor can be induced with PGE, suppositories as soon as the 
diagnosis of IUFD is confirmed, which eliminates the need for waiting until SPURS ' 
labor occurs. (AM. J. OBSTET. GYNECOL. 127: 609, 1977.) 


THE MANAGEMENT of patients with fetal death in 


utero is a point of contention among practicing clini- 


cians. The conservative approach is to wait until the 
onset of spontaneous labor, which should occur in the 
majority of. patients within 2 to 3 weeks’ after the fetal 
death. However, spontaneous labor does not occur in a 
number of patients for several weeks after the fetal 
death, and coagulopathy with hypofibrinogenemia has 
been observed: in 40 per cent of patients with in- 
trauterine death when delivery has been delayed for 
more than 6 weeks.’ Another problem is the psycholog- 
ical trauma to the patient, who, once the diagnosis of 


fetal death is confirmed, must carry a dead child for 


any extended period of time. 
. Unul recently the only alternative to waiting for 
Sportencous labor in cases of intrauterine fetal death 
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(IUFD) has been induction with oxytocin, which has 
had limited success due to the relative insensitivity of 
' the uterus to oxytocin during certain periods of gesta- 
tion. On the other hand, the prostaglandins have been 
widely studied and proved to have the ability to stimu- 
late the uterus throughout gestation. Karim? and Fil- 
shie* reported that an intravenous infusion of prosta- 
glandin E; (PGE;) was effective in the induction of 
‘labor in cases of missed abortion, IUF D, and 
‘hydatidiform mole. Bailey and co-workers? observed 
that intravaginal administration of PGE, suppositories 
was an efficacious technique for the management of 
missed abortion and IUFD. 
"This present study was designed to evaluate the 
. safety and effectiveness of intravaginal administration 
of PGE, suppositories for induction of labor in patients 
. with missed abortion and fetal death in utero. 


Materials and methods 
| c Twenty patients with the diagnosis of either missed 
abortion or fetal death in utero volunteered to have 
labor induced by intravaginal insertion of PGE;* sup- 
positories. There were 11 Quern and nine parous 


7 *Supplied by Edward M. Southern, M.D., The Upjohn 
Company, Kalamazoo, Michigan. ' 
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Fig. 1. The cumulative number of deliveries with time in 
hours for labor induced with intravaginal administration of 
prostaglandin E; suppositories in patients with missed abor- 
tion and fetal death in utero. Labor in five patients was 
augmented by a concomitant, intravenous oxytocin infusion. 


patients, 18 to 32 years of age, and gestations by dates 
ranged from 18 to 40 weeks. In four patients the prob- 
able cause of IUFD could be determined and these 
included: Rh disease with fecal death following an in- 
trauterine transfusion, severe renal failure with a twin 
pregnancy, severe pre-eclampsia, and anencephaly. 
The interval from the estimated time of fetal death to 
the induction of labor ranged from 2 days to 5 weeks. 
However, once the diagnosis of intrauterine death was 
confirmed by sonography and/or amniocentesis, the 
patient was admitted for induction as soon as practi- 
cally possible. 

Patients were premedicated and maintained during 
the induction period on antiemetic and antidiarrheal 
agents, as previously described,? in an effort to 
minimize gastrointestinal side effects. 

The PGE; suppositories, supplied in 20 mg. doses, 
were kept refrigerated until the time of insertion. A 20 
mg. suppository was placed in the region of the pos- 
terior fornix and the patient was kept in a supine posi- 
tion for at least 20 minutes following insertion. The 
standard dose schedule was 20.mg. of PGE: every 2 
hours until the time of delivery. The dose schedule was 
altered for the patient in severe renal failure; in this 
case the suppository was halved and the patient re- 
ceived 10 mg. every 2 hours with a total dose of 30 mg. 
The mean dose of PGE, administered was 90 + 48 
mg.. range 30 to 230 mg., and 13 patients were deliv- 
ered with 80 mg. or less of PGEs. The mean number 
of insertions was 5 + 2, range 2 to 12, and 12 patients 
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Table I. The efficacy of intravaginal prostaglandin E» 
suppositories at a dose of 20 mg. every two hours for 
induction of labor in patients with missed abortion 
and intrauterine fetal death. Five patients had labor 
augmented by a concomitant, intravenous oxytocin 
infusion. The results are expressed by mean and 
standard error of the mean 





No. of 
patients 


Induction-delivery interval 
(Hours + S.D.) 





Nulliparous I1 7.78 + 4.66 
Parous .9 12.29 + 6.69 
Total 20 9.80 + 5.95 


Table II. The side effects related to intravaginal 
administration of prostaglandin E» suppositories for 
induction of labor in patients with missed abortion 
and intrauterine fetal death 














No. of 
episodes 


No. of 
patients 


11 of 20 





Gastrointestinal side effects: 
Nausea 2 
Vomiting f 8 
Diarrhea ; 8 2 

Chills and shaking 4 

Temperature elevation > 2° F. 10 


were delivered with four or less insertions of PGE. 
The patient’s vital signs, including blood pressure, 
pulse rate, and temperature, were monitored, and the 
patient was carefully observed for side effects 
throughout the prostaglandin administration. - 


Results 


Labor was successfully induced by intravaginal ad- 
ministration of PGE, suppositories alone in 15 patients 
and by PGE, with a concomitant oxytocin infusion, 16 
mU. per minute, in the other five patients in this series. 
The mean induction-delivery interval (the time from 
the insertion of the first suppository to the expulsion of 
the products of conception) was 9.80 hours for the 20 
successful inductions. Nulliparous patients delivered in 
a faster mean time, 7.78 hours, than parous patients, 
mean time 12.29 hours, but this difference was not 
statistically significant (p > 0.05) (Table D. The PGE? 
vaginal suppositories were effective throughout the 
periods of gestation tested. Eleven patients with gesta- 
tions of 18 to 26 weeks delivered in a mean time of 


.9.36 + 4.20 hours, and nirie patients with gestations of 


27 weeks and higher delivered in a mean time of 
10.91 + 8.04 hours; again this difference was not 
statistically significant (p > 0.05). The induction- 
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delivery interval ranged from 3 to 28 hours. Fifty per 


cent of patients were delivered in 8 hours or less, 80: 


per cent by 12 hours, and all patients by 28 hours 
(Fig. 1). 

Eleven of the 20 patients experienced gastrointesti- 
nal side effects during the administration of the PGE; 
suppos:tories. Five patients experienced more than two 
episodes of vomiting and three patients had more than 
'two episodes of diarrhea. Four patents described 
episodes of chills and shaking during the prostaglandin 
administration. All patients had some temperature ele- 
vation during the induction procedure, but in 10 pa- 
tients this elevatiori was more than 2° F. Temperatures 
returned to normal levels within 4 to 6 hours after the 
last dose of prostaglandin (Table II). These side effects 
were well tolerated by the patients and prostaglandin 


administration did not have to be terminated in ‘any | 


patient in this study. 
A concomitant oxytocin infusion at a rate of 16 mU. 
per minute was employed at the discretion of the inves- 


tigator to augment the prostaglandin-induced contrac- : 


tions in five patients. The oxytocin was usually started 
10 hours after the insertion of the first prostaglandin 


suppository. In three patients the oxytocin was, ad-- 


ministered because vaginal bleeding appeared to bé di- 
luting the prostaglandin, the fourth case was a difficult 
induction with a long, closed cervix, and finally oxyto- 
cin was employed for the delivery of the anencephalic 
fetus. The placenta was removed manually from the 


cervical os in four patients and by sponge. forceps In. 


five patients. There was an estimated blood loss of 250 
ml. or more in two patients, but there was no need for 
blood replacement in any patients in this series. 


Comment 


: Intravaginal administration of PGE, suppositories 
was found to be an effective technique for the induc- 
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'" tion of bori in » patients with either missed eee or 
,. fetal death in utero. The mean induction-delivery time 
for the 20 patients in this study of 9.80 hours is similar 
` to the results obtained by Bailey and co-workers,’ who 


reported mean: time of 8.7 hours in 20 patients. The 
administration of PGE, vaginal suppositories appears 
to be a very promising clinical:tool since labor can be 
induced as soon as the diagnosis of IUFD is confirmed. 


"This procedure eliminates the need for waiting until 


spontaneous labor occurs in patients with IUFD, re- 


duces the possible hazard of coagulopathy with 
. hypofibrinogenemia, and relieves the patient of the 
: psychological burden of'carrying a dead fetus. Both 


the findings of Bailey and co-workers? and our study 
demonstrated that induction with PGE, suppositories 


was a practical technique with acceptable side effects 


which was well tolerated by patients. 
. Other prostaglandins and techniques of prostaglan- 
din delivery have also been shown to be effective in 


. cases of missed abortion and IUFD. Karim? and Fil- 


shie* demonstrated the efficacy of an intravenous infu- 
sion of PGE. We have, furthermore, induced labor in 
three patients with IUFD.by serial intramuscular injec- 
tion of 15(S)- 15-methyl-prostaglandin Foe with success- 
ful outcome. 'One patient had fetal death after severe 
toxemia, the second had IUFD of association with 
amnionitis, and the third patient had IUFD of un- 
known etiology (Lauersen and Wilson, unpublished 


. data). 


Addendum ^ 


Since the submission of this manuscript, six addi- 


. tional patients with intrauterine fetal death have had 


labor successfully induced with vaginal ud 


E» suppositories. 


1 
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Serum progesterone and estradiol-17 levels in 


premature and term labor 
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A total of 30 to 50 per cent of premature labors occur without identifiable predisposing 
conditions. To evaluate the hormonal status of these pregnancies, serum progesterone (P) 
and estradiol (Es) were measured by radioimmunoassay singly in 60 premature labor 
patients and serially in 19 normal pregnancies. Premature labor patients as a group 
have significantly lower P and E levels than controls. Pregnancies complicated by 
idiopathic premature labor (IPL) (p < 0.01), premature labor secondary to 
abruptio—marginal separation (A-MS) (p < 0.05), and premature rupture of membranes 
(PROM) (p « 0.05) have significantly lower P levels than controls. Patients with IPL 
and A-MS have significantly lower P levels (p < 0.01) than PROM patients. No 
significant change in P or Es occurs immediately prior to normal term labor. 
Conclusions are that (1) premature labor patients have significantly lower P and E 
levels than controls, (2) the degree of P depression varies according to the type of 
premature labor, and (3, IPL is characterized by premature labor with no identifiable 
predisposing factors. (Am. J. OBSTET. GYNECOL. 127: 612, 1977.) 


PREMATURITY JS quantitatively and qualitatively the 
most important problem confronting the obstetrician 
and neonatologist today. Premature labor’s etiology is 
multifactorial. Although over 25 separate conditions 
have been associated with an increased incidence of 
premature labor, extensive investigation of the various 
factors has documented a firm relationship in only a 
few, e.g., pyelonephritis, placental accidents, prema- 
ture rupture of the membranes (PROM), multiple ges- 


tations, and uterine anomalies. In approximately one 


half of premature labors no predisposing factors are 
identified.” ? The causes of both term labor and 
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idiopathic premature labor remain unclear. An area 
receiving wide attention as a possible predisposing fac- 
tor is a change in the hormonal environment prior to 
labor. The rationale is that progesterone has a quies- 
cent effect on the myometrium whereas estradiol [the 
most potent and abundant estrogen of late pregnancy) 
has an activating effect on uterine motility. The 
hypothesis is that a change in the hormonal milieu 
from progesterone to estrogen dominance may pre- 
dispose to term and premature labor. 

The purpose of this study was to: (1) more accurately 
identify the pattern of serum progesterone (P) and es- 
tradiol (E2) levels from 26 weeks’ gestation to term in a 
totally normal population (control), (2) evaluate P and 
E concentrations in premature labor patients (study 
group), and (3) determine whether the steroid levels 
differed in the various premature labor subgroups. 


Materials and methods 


Subjects. The control group was composed of 19 
healthy women followed in the Harbor General Hospi- 
tal prenatal clinic. The normality of the control group 


Volume 127 
Number 6 


200 


(ng/ml) 


150 TNT 


ll 
ő 100 : 
e $ 
Lu 
H} 
ty 
© 50 
© 
m 
ü. 

T l4 [5 i5 I 6 19 I7 B NS ee A 6 

26. Oh a6) ae A 2387 B AR 32 34 36 38 40 

30 
z t : 
N 
DET m TE. 

$ 
d $ 
a 
a 10 
L 
tp 
n=(2 le l4 15 I5 i5 |l6 19 I7 13 10 6 


ud 
o 
no 
c 


30 32 34 36 . 38 40 
WEEKS OF PREGNANCY 


Fig. 1.4, Mean serum levels (+S.E.M.) of progesterone mea- 
sured serially in normal gravidas during the last trimester of 
pregnar.cy; B, mean serum levels (+S.E.M.) of estradiol mea- 
sured serially in normal gravidas during the last trimester of 
pregnarcy. 


was documented by a negative past medical history, 
negative prenatal and intrapartum risk assessment? 


and an uncomplicated delivery within +14 days of her, 


esumated date of confinement. The infants were ap- 
propriate for gestational age, normal by neonatal 
evaluation, and their Dubowitz evaluation was consis- 
tent with the gestational age at delivery. The general 
study group was composed of 60 women who labored 
and delivered prematurely due to a variety of reasons. 
Within this general group, patients who manifested 
premature labor in the absence of any predisposing 
factors made up the idiopathic premature labor (IPL) 
subgroup. The study patients were assigned to their 
respective subgroups as shown in Table I before the 
results of the hormone assays were available. 
Collection and assay of samples. In the control 
group, 5 ml. serum samples were collected between 8 
A.M. and 11 A.M. every 2 weeks from 26 to 34 weeks. of 
pregnancy and weekly thereafter. In the general study 
group serum samples vere drawn when they presented 
to the delivery suite. All serum specimens were frozen 
at —20* C. until they were assayed. Serum proges- 
terone and unconjugated estradiol were measured by 
specific radioimmunoassay.” The sensitivities of the 
progesterone and estradiol assays were 30 to 50 and 8 
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Fig. 2. A, Serum progesterone levels of individual premature 
labor patients compared to mean (+S.E.M.) control levels; B, 
serum estradiol levels of individual premature labor patients 
compared to mean (X S.E.M.) control levels. 


to 30 pg., respectively. The intra-assay variances were 
8.6 and 9.2 per cent, respectively. 


Results 


Mean serum P and E» values of the control group 
were calculated from 163 samples. In the control popu- 
lation, P increased throughout the last trimester of 
pregnancy and peaked at term. Mean P levels rose 
steadily from 26 to 32 weeks and from 34 weeks to 
term (Fig. 1, 4). The rise in mean P levels between 32 
and 34 weeks' gestation is significant (p « 0.02) by 
linear regression analysis.? In the control population E; 
steadily rose from 25 weeks to term. The rise is pro- 
gressive with no significant alteration in the rise prior to 
parturition (Fig. 1, B). The progressive rise in both P 
and E; in the normal population resulted in a stable 
progesterone/estradiol ratio (PE;) from 26 weeks’ ges- 
tation to term. 

Serum P levels in patients manifesting IPL, PROM, 
abruptio placentae, or marginal separation (A-MS) 
(Fig. 2, A) were significantly less than their gestational 
age-matched controls (Table II). Amnionitis patients’ 
P concentrations did not differ significantly from con- 
trol levels. Estradiol levels in the IPL and PROM sub- 
groups (Fig. 2, B) were significantly less than their ges- 
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Table I. Euologic subgroups. 


Subgroups 


Premature rupture of membranes 23 38.3 


Idiopathic premature labor 18 30.0 
Abruptio placentae 9. 38:5 
Marginal separation 4 6.6 
Amnionitis (without PROM) 4 6.6 
Miscellaneous: Incompetent cervix, con- 6. 10.2 


genital anomaly, torsion of ovarian cyst, 
placenta previa, toxemia, and uterine 

anomaly ee 
Total 60 


Table II. Comparison of premature labor subgroups 
and control’s steroid levels and P/E, ratios 


Steroid levels PIE. 


P E, 
p«0.01* «0.05 «0.05 


Comparison , 


Idiopathic premature labor 


vs. control 

Premature rupture of mem- «0.05 «0.05 N.S.D. 
branes vs. control 

Abruptio-marginal separa- «0.05  N.SD. N.S.D. 


tion vs. control 


Amnionitis vs. control N.S.D.7 N.S.D N.S.D. 


* Analyzed by the Sign test. 
*No significant difference. 


Table III. Serum P and E; levels of premature 
labor subgroups 












P E; 
(ng./ml.) | (ng./ml.) 


Subgroup t. Mean | N 
Idiopathic premature labor (IPL) 41.8* II.9" 18 
Premature rupture of membranes 777 23 13.6 23 
(PROM) 
Abruptio-marginal separation 444* 9 101 9 
(A-MS) 


*IPL and A-MS differ from PROM (p < 0.014). 
tAnalysis of variance, Tukey’s method.? 


tational age-matched controls whereas the E; levels in 
the A-MS and amnionitis subgroups did not differ sig- 
nificantly from control values (Table II). Serum P/Ez 
ratios were significantly less in the IPL subgroup than 
in controls (Table II). In the PROM subgroup P and Es 
levels were both significantly less than control values, 
but because the degree of depression was similar, there 
was no significant difference in the P/E, ratios. The 
P/E; ratios of the A-MS and amnionitis subgroup did 
not differ statistically from control ratios. 


March 15, 1€77 
Am. J. Obstet. Gynecol. 


Sufficient samples allowed comparison of mean 


hormone levels in three premature labor subgroups. 


The subgroups’ mean P and E; concentrations on ad- 
mission are shown in Table III. IPL and A-MS' mean P 
levels are significantly less (p « 0.01) than PROM's 
mean P concentration, but there is no significant dif- 
ferences between the IPL and A-MS mean P levels. 
There is no significant difference in the subgroup's 
mean E; levels by:analysis of variance? comparison. 


Comment 


Idiopathic premature labor differs clinically and 
hormonally from both term labor and other premature 
labor subgroups. Serum P levels are distinctly lower in 
the IPL patients than in gestational age-matched con- 
trols and are significantly lower than PROM patients. 
Theoretically, the P/E, is inversely related to the hor- 
monal predisposition to labor; 1.e., the lower the ratio, 
the more conducive the steroidal milieu to uterine 
motility. Although Es levels in IPL are significantly less 
than controls, this subgroups’ P/E, ratios are also less 
because their P concentrations are so severely de- 
pressed. Because the data represent single samples 
on each individual, rather than serial samples, one can- 
not draw conclusicns concerning the trend prior to la- 
bor. What remains unclear is why women manifesting 
IPL have differential depression of certain hormones. 
The low serum level of P may result from defictent pla- 
cental production, increased receptor binding or in- 
creased metabolic clearance rate. 

Our data show both P and E; levels to be significantly 
lower in the PROM subgroup than in gestational 
age-matched controls. Because the decrease in P was of 
approximately the same magnitude as the decrease in 
Es, the P/E» ratio in the PROM group did not differ 
from the control group. One need not invoke a hor- 
monal explanation for PROM's tendancy to lead to 
premature labor. Other mechanisms which could ex- 
plain this predisposition include lower uterine segment 
and cervical distension by a descending vertex or 
breech, low-grade chorioamnionitis,’ etc. 

A-MS patients’ P values were significantly less than 
their gestational age-matched controls, whereas their 
E, levels and P/Es; ratios did not differ significantly : 
from control values. Because these samples were 
drawn after the patients became symptomatic, the in- 
dividual data give no information on the hormonal 
status prior to the placental accident. Serial measure- 
ments on the same woman prior to and after the onset 
of labor will be more informative regarding the ques- 
tion whether the low P level and placental separation 
are cause and effect. Certainly it is conceivable that the 
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placental accident could result in decreased proges- 
terone production and subsequent reduced peripheral 
levels. 

In our study amnionitis (without PROM) is not re- 
lated to changes in P or E; levels. If one speculates that 
decidual prostaglandin release secondary to the con- 
tiguous infection produces premature labor, it is not 
necessary to invoke an hormonal mechanism for the 
labor seen in septic pregnancies. 

Our progesterone data are consistent with the 
findings of those authors" who found significantly 
lower P levels in women in premature labor from a 
variety of causes. However; without exception, earlier 
studies investigating the hormonal status of women in 
premature labor group all patients together. Consider- 
ation of the clinical features of the various premature 
labor subcategories suggests that this grouping is not 
etiologically justified. Our hormonal results show the 
degree of P deficiency to vary depending on the pres- 
ence of associated conditions. IPL and A-MS patients 
have markedly decreased P levels, whereas women with 
amnionitis and many with PROM have normal P levels. 
It is apparent that it is now unwarranted, from both a 
clinical evaluation and hormonal assessment, to group 
all premature labor patients together and draw conclu- 
sions from such composite data. 

Estradiol levels in our combined study group and in 
two cf the subgroups were significantly less than the 
control levels; in the A-MS and amnionitis subgroups 
the Es values did nat differ from controls. These data 
contrast with the findings of Csapo, Pohanka, and 
Kaihol’® and Tamby Raja, Anderson, and Turnbull,” 
who found E; levels to be increased in a general group 
of premature labor patients. The difference in E; levels 
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i 
between control and study patients was not significant 
in Csapo's, Pohanka’s and Kaihola's report and 
Tamby Raja's, Anderson's, and Turnbull’s” data was 
not statistically analyzed. The cause of diminished E, 
levels in IPL and PROM is uncertain. 

Is term labor initiated by a conversion from proges- 
terone to estrogen dominance? Our progressive rise in 
P levels (Fig. 1, A) in term pregnancies is consistent 
with most earlier studies'*~!* but contrasts with others," ? 
and with the older progesterone block theory.!? Spe- 
cifically, we see no fall in serum P concentrations prior 
to the onset of normal term labor. However, the pro- 
vocative theory regarding a change in the steroidal 
milieu does not necessarily require a fall in P levels. A 
conversion to estrogen dominance could result from a 
rise in E? over and above the increase seen with P. Our 
data demonstrate E; (Fig. 1, B) to increase proportion- 
ally to the rise in P and consequently the P/E; ratio 
remained stable throughout the third trimester. We 
must conclude that in normal, serially sampled, term 
pregnancy our data does not support the hypothesis 
that conversion from progesterone to estrogen domi- 
nance triggers parturition. An interesting difference 
between our P data and earlier reports!?-?*'is the sig- 
nificant rise in serum P levels between 32 and 34 weeks. 
This rise has not been reported previously. It may be 
that serial sampling of carefully dated pregnancies has 
allowed us to observe a phenomenon not found when 
pooled individual data are used. More intriguing is the 
question, what causes this rise in progesterone levels? 
Is the rise simply a function of placental growth or is it 
the result of some activating mechanism on trophoblas- 


tic steroid production? 
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Progesterone (2.5 mg. per kilogram) caused sustained hypertension in rabbits. When the 

same dose of progesterone was administered together with prolactin (1.25 mg. per 

kilogram), there was no increase in the blood pressure. In rabbits with 

progesterone-induced hypertension, the addition of prolactin caused a sharp drop in blood 
pressure. It is suggested that prolactin acts by reducing the sensitivity of the blood vessels 

to circulating pressor substances and further that a reduced prolactin response may be the 

cause of heightened sensitivity to pressor substances observed in pre-eclampsia. (AM. J. OBSTET. 


GYNECOL. 127: 616, 1977.) 


THE CIRCULATORY effects of prolactin are not yet 
clearly understood. Although it has been reported that 
administration of ovine prolactin to decerebrate rabbits 
caused elevation of blood pressure,’ similar experi- 
ments in our laboratory have failed to confirm this ef- 
fect. Ovine prolactin at a dose of 250 ug and 2.5 mg. 
daily caused a fall in blood pressure, an increase in 
blood volume, and reduced sensitivity of the vascula- 
ture to angiotensin in the rat.” In in vitro studies in our 
laboratory we showed that prolactin can reversibly an- 
tagonize the pressor effects of norepinephrine on the 
isolated rat mesenteric arterial tree.? This effect could 
not be attributed to reduction of resistance since pro- 


lactin alone did not lower the perfusion pressure. It . 


seemed more likely that prolactin reduced the respon- 
siveness of the vasculature to the pressor effect of nor- 
epinephrine. 

It has been demonstrated that levels of circulating 
pressor substances are not increased in pre-eclampsia 
more than in normotensive pregnancy” ? and it ap- 
pears that there is heightened response of the blood 
vessels to phystologic concentrations of pressor sub- 
stances. We have hypothesized that the increased 
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vascular sensitivity can be explained by an inadequate 
prolactin response. 

Treatment of rabbits with large doses of progester- 
one (25 mg. daily) was shown to cause hypertension 
which became apparent in 3 to 5 days and reached 
plateau levels 2 to 3 weeks later. Autopsy studies of 
such treated animals showed histologic changes in the 
kidneys and liver similar to those regarded as specific 
for pre-eclampsia.'? 

We have used this model in finding the role that 


prolactin may play in the pathogenesis of pre- 


eclampsia. 


Materials and methods 


Twenty-one adult virgin female rabbits were used in 
this experiment. They were fed on standard guinea pig 
pellets and unrestricted water. After being weighed, 
they were placed in cages and left in that environment 
for 8 days prior to commencement of treatment. The 
lights were on between 7:00 and 17:00 hours each 
day. . 

Blood pressures were taken daily, starting at 9:00 
hours, by the ear-capsule method.” ! For each animal 
three readings of systolic and diastolic pressures were 
averaged to give the recorded blood pressure for that 
day. Starting on day 9 and continuing up to day 30, 
drugs were administered daily intramuscularly as fol- 
lows: 

Group A (seven animals) were given progesterone 
(Progestin, B.D.H. London), 2.5 mg. per kilogram of 
body weight made up to 0.5 ml. in the solvent solution 
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Fig. 1. Systolic blood pressure readings (in millimeters of mercury) on the vertical axis and the 
duration of observations (in days) on the horizontal axis. Treatment was started at the point indi- 
cated by the first arrow. For Groups B and C treatment was discontinued at the point indicated by the 
second arrow, but Group A animals now received both progesterone and prolactin and the treatment 
continued until the end of the experiment. For clarity the standard error of the means bars have 


been omitted. 


used for prolactin. (Despite the trade name this com- 
pound is progesterone and not a progestin.) From day 
31 urtil the end of the experiment, ovine prolactin 
was added to progesterone in the same dosage as in 
Group B. 

Grcup B (seven animals) were given ovine prolactin 
(Ferring, Malmo, Sweden), 1.25 mg. per kilogram of 
body weight dissolved in a special solvent provided by 


Ferring plus 2.5 mg. per kilogram of progesterone, the 


final volume being 0.5 ml. 
Group C (seven animals) were given solvent for pro- 


lactin alone, 0.5 milliliter. 


Results 
The resuits are shown in Table I and Figs. 1 and 2. 
For clarity, standard error of the means bars are omit- 
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Fig. 2. Diastolic blood pressure readings (in millimeters of mercury) on tne vertical axis and the 
duration of observations (in days) on the horizontal axis. Treatment was started at the point indi- 
cated by the first arrow. For Groups B and C treatment was discontinued at the point indicated by the 
second arrow, but Group A animals now received both progesterone and prolactin and the treatment 
continued until the end of the experiment. For clarity the standard error of the means bars have 


been omitted. 


ted in the graph. For statistical analysis of difference 
between groups of animals, Student’s paired t test has 
been used; for differences within the groups, an un- 
paired t test has been employed. | 

As expected, the initial recordings of blood pressure 
were high in all groups before the animals got used to 


their new environment. We have taken the readings of © 


the 3 days before start of therapy to represent the basal 
or pretreatment blood pressure. Progesterone treat- 


ment caused elevation of blood pressure in Group A 
rabbits. This was evident on day 5 of therapy, reaching 
a peak on day 10. The difference between the treat- 
ment and pretreatment periods was greater in systolic 
(P « 0.001) than in diastolic blood pressure (P « 0.15). 
Addition of prolactin to Group A animals on day 31 
was followed by a sharp and very significant fall in both 
systolic and diastolic blood pressures (P « 0.001). 

The blood pressure of Group B animals, which were 
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Table I. Mean systolic and diastolic blood pressure + S.E.M. of rabbits treated with progesterone and prolactin 





Pretreatment 
(3 days before treatment) ` 





A 76.28 + 0.95 43.42 + 0.49 
B 75.08 + 1.20 40.76 + 0.55 
C 71.65 + 0.23 38.71 + 0.66 


' *SBP, systolic blood pressure; DBP, diastolic blood pressure. 


treated with both prolactin and progesterone, tended 
to fall. Again this effect was more significant in systolic 
than in diastolic blood pressure. The respective differ- 
ences between pretreatment/treatment and treat- 
ment/posttreatment systolic pressures were signifi- 
cant at P « 0.02 and P « 0.001 levels. The diastolic 
pressure differences during the same periods were 
P « 0.25 and P « 0.05, respectively. 

Group C animals, which received only the prolactin 
solvent, did not demonstrate significant pressure dif- 
ferences during the experimental period. 

Differences in blood pressure were also observed be- 
tween the groups during the various periods of the 
experiment. Before treatment, the systolic pressure of 
Groups A and B differed from that of Group C 
(P < 0.01), although no such difference existed in dia- 
stolic blood pressure (P < 0.2). During the treat- 
ment period, however, there was a distinct difference 
between Group A and Groups B and C in both systolic 
and diastolic blood pressures (P « 0.001). There were 
only minimal differences between the groups in the 
| posttreatment period. 


Comment 


This experiment proves that chronic progesterone 
therapy leads to elevation of blood pressure in rabbits, 
the elevation being more in systolic than in diastolic 
blood pressure. The results leave no doubt whatsoever 
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SBP* DBP* SBP i DBP SBP 
(mm. Hg) (mm. Hg) (mm. Hg) (mm. Hg) (mm. Hg) 


81.15 x 0.76 
73.85 + 0.38 
74.99 + 0.43 







Pasttreatment 


44.39 + 0.55 71.11 + 1.52 39.80 + 0.98 
40.30 + 0.35: 71.89 + 0.62 38.65 + 0.79 
40.30 + 0.48 74,68 + 0.34 39.48 + 0.54 


_ that prolactin at a dose of 1.25 mg. per kilogram of 


body weight can prevent this hypertensive effect of 
progesterone. It is also interesting to note that in ani- 
mals with sustained hypertension, and in the presence 
of continued progesterone treatment, administration 
of prolactin lowered the blood pressure within 2 to 3 
days. This indicates that prolactin not only com- 


| petitively prevents the hypertensive effect of proges- 


terone but also competitively reverses that effect. 

The substances(s) responsible for the increased re- 
sponse of the blood vessels to pressor substances 
in pre-eclampsia remains unestablished. Human 
chorionic gonadotropin (HGG) was once suggested,’ 
? but more recent studies have not borne this out.!* In 
this experiment the fact that prolactin exerted its effect 
so rapidly suggests it may act on the vessel wall itself, 
affecting its sensitivity to pressor substances, as sug- 
gested by previous studies.” ? 

Further studies are obviously required to elucidate 
the role that prolactin may play in pre-eclampsia. 
There has not been any demonstration of reduced pro- 
lactin secretion in women with pre-eclampsia. But one 
of the difficulties encountered in such studies is that 
any stress, painful or otherwise, is associated with an 
upsurge in prolactin levels, which makes interpretation 
difficult. The use of drugs that influence the release of 
prolactin may avoid this difficulty in a clinical study. 
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The supine hypertensive test as a predictor 


of incipient pre-eclampsia 
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The supine hypertensive test was performed on 178 primigravidas. This prospective study 
demonstrated that the test is a true predictor of patients at risk of developing 
pre-eclampsia—eclampsia. (AM. J. OBSTET. GYNECOL. 127: 620, 1977.) 


FROM THE standpoint of prevention, pre-eclampsia 
has remained a constant challenge to the obstetrician. 
Many inroads have been made in reducing the 
perinatal impact of pre-eclampsia, however, when 
overt pre-eclampsia emerges, it carries with it sig- 
nificant maternal and fetal risk. If incipient pre- 
eclampsia can be diagnosed, intensive obstetric care 
can be utilized more effectively in that subgroup of 
patients at greatest risk and hopefully further improve 
the perinatal outcome. 

Recently, a clinical test has been introduced which 
can be utilized to delineate that segment of the patient 
population prone to develop pre-eclampsia.’ The 
supine hypertensive test, better known as the roll-over 
test (ROT), is based on the observation that significant 
supine hypertension is present for a period of 8 to 10 


weeks prior to the onset of pre-eclampsia—eclampsia. 


The purpose of this study is to determine the effec- 
tiveness of the roll-over test in predicting which preg- 
nant patients will develop pre-eclampsia. 


Materials and methods 

In this prospective study 178 patients were studied. 
All were primigravidas from the prenatal clinics of 
Monmouth Medical Center. None of the patients in- 
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cluded in this study had a past history of renal disease, 
hypertension, or seizure disorders. 

Between weeks 28 and 32 of gestation all patients 
underwent roll-over testing in addition to the usual 
prenatal examinations, including sitting blood pressure 
and urinalysis. All other parameters were within nor- 
mal limits. In the performance of the test the patient 
was placed in the left lateral recumbency position, and 
after 20 minutes blood pressures were recorded. The 
patient was then rolled over into the supine position 
and blood pressure was recorded after 5 minutes. The 
test was considered positive if there was an increase of 
20 mm. Hg or greater in the diastolic blood pressure 
from the left lateral recumbent to the supine position. 
If the diastolic pressure change between the two posi- ` 
tions was less than 20 mm. Hg, the test was recorded as 
negative. | 

The patients were followed throughout the course of 
pregnancy, labor, delivery, and post partum. Those 
developing pre-eclampsia were classified as mild or se- 
vere by standard criteria. The accuracy of the test in 
predicting subsequent development of pre-eclampsia- 
eclampsia was examined. 


Results 


The ROT was performed on 178 primigravidas be- 
tween weeks 28 and 32 of gestation. The test was nega- 
tive in 149 patients (88.7 per cent) and positive in 29 
(16.3 per cent). 

The racial distribution of patients and the incidence 
of positive and negative ROT's are tabulated in Table 
I. There was a significantly greater number of positive 
ROT's in the black and Spanish-speaking subgroups of 
patients. Table II illustrates the range and mean dif- 
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ference of diastolic blood pressures in the lateral and 
supine positions of both the negative and positive 
groups of patients. In the two patients who dem- 
onstrated supine hypertension greater than 90 mm. 
Hg, normal ambulatory blood pressure readings had 
been obtained during routine antepartum examination 
preceding the test. | 

The clinical outcome of the patients is shown in 
Table III. Of the 149 patients with negative tests, 138 
(92.6 per cent) remained normotensive throughout 
their prenatal course, labor, delivery, and post partum 
recovery, whereas 11 patients (7.4 per cent) developed 
pre-eclampsia. Of these 11 patients, 10 developed mild 
antepartum pre-eclampsia and one developed severe 
pre-eclampsia. The severe pre-eclampsia developed 
during the intrapartum period of a prolonged labor. 
There was no eclampsia in this group. Twelve of the 
149 pauents with negative tests delivered prematurely 
resulting in a premature delivery rate of 8.1 per cent. 
len premature deliveries occurred in the normal 
group and two occurred in the group of 11 patients 
who developed pre-eclampsia. ; 

Of the 29 patients with a positive test, 27 (93.1 per 
cent) developed pre-eclampsia and two of these pa- 
tients (5.9 per cent) remained normotensive. Of the 27 
patients with pregnancy-induced hypertension, 21 had 
mild pre-eclampsia, five had severe pre-eclampsia, and 
one developed eclampsia. The premature delivery rate 
in the groups of patients with positive tests was 10.3 per 
cent. 


Comment 


The present study indicates a highly significant cor- 
relation between the positive ROT and subsequent de- 
velopment of pre-eclampsia. Conversely, a negative 
test shows a similar high correlation with the absence of 
subsequent pre-eclampsia. These results are in agree- 
ment with the original observations of Gant and as- 
sociates.! 

The mechanism which mediates the hypertensive 
vascular response in the supine hypertensive test 1s un- 
known. In the investigation of the pathophysiology of 
pre-eclampsia-eclampsia, changes have been noted 
which precede the manifestations of the full-blown 
clinical syndrome anc supine hypertension appears to 
be one of these changes. In patients prone to develop 
pre-eclampsia, a decrease in the metabolic clearance 
rate of dehydroisoandrosterone sulfate is also noted as 
well as an increase in vascular sensitivity to infused an- 
giotensin II.' ? Both of these changes precede the clin- 
ical manifestations of pre-eclampsia by several weeks. 
Because of the immediacy of hypertensive response 


' Positive ROT 
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Table I. Racial distribution and the incidence of 
negative and positive test 








Positive 
test 


Negative 
tesi 





White 85 . 47.8 78 91.8 7 8.2 
Black 73 41.0 55 75.3 18 24.7 
Hispanic 20 IL2 16 80.0 4 20.0 


Table II. Diastolic blood pressure in patients with 
negative and positive tests 



















Diastalic Diastolic 










blood pressure | blood pressure 
in left lateral in supine 
position position 
(mm. Hg) (mm. Hg) Mean 
difference 





Negative ROT 48-62 562 6480 71.6 15.4 
(149) 
52-66 58.0 74-94 848 268 


(29) 


Table III. Correlation of positive and negative supine 
hypertensive tests with the clinical outcome 













Pre- 
eclampsia— 
eclampsia 





Normal Totals 





Positive ROT 2 27 29 
Negative ROT 138 11 149 
P < 0.001. 


shown in the ROT, a reflex hypertension perhaps 
mediated by baroreceptors seems a more logical 
mechanism than activation of the renin angiotensin 
system which would probably require a longer time 
internal for clinical manifestations to appear." ' 

The value of the ROT lies in its simplicity. It requires 
no elaborate equipment of special skills and minimal 
time investment, as opposed to the more elaborate and 
expensive tests for angiotensin II response and 
metabolic clearance of dehydroisoandrosterone sul- 
fate. Since the present study, we have found the test to 
be easily reproducible by allied medical personnel, al- 
lowing easy and reliable screening of large number of 
patients. 

Further investigation is necessary to determine if the 
diagnosis of incipient pre-eclampsia followed by in- 
stitution of measures such as restricted activity and rest 
in the lateral recumbent position will alter the inci- 
dence of pre-eclampsia. 
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Roll-over test 
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One hundred randomly selected nulliparous, normotensive women were subjected to the 
roll-over test between 28 and 32 weeks’ gestation. Twenty five women had a positive test. 
Thirteen of those 25 women developed pre-eclampsia requiring magnesium sulfate 
therapy. Eight had transient hypertension during labor requiring no therapy. Four had 
no evidence of hypertension during pregnancy. A false-positive rate for the 25 women 
with a positive roll-over test was 16 per cent. Seventy-five women had a negative 
roll-over test. Sixty-eight of those women had no evidence of hypertension of pregnancy. 
Seven had evidence of transient hypertension during labor requiring no therapy. A 
false-negative test was present in 10 per cent of the 75 patients with a negative roll-over 
test. In no case did:a patient with a negative test develop pre-eclampsia. The roll-over test 
is recommended as a routine test for every pregnant patient between 28 and 32 weeks’ 
gestation for the carly diagnosis of hypertension of pregnancy. (AM. J. OBSTET. 


GYNECOL. 127: 623, 1977.) 


THE ETIOLOGY of hypertension induced by preg- 
nancy is unknown. Recently, several papers have 
suggested that the possible mechanism for hyperten- 
sion mav involve factors that regulate the uteroplacen- 
tal blood fow." The uteroplacental unit represents a 
system in which blood flow is highly critical. It would 
seem logical to search for a self-regulatory hemo- 
dynamic mechanism such as that demonstrated in 
the renin-angiotensin-prostaglandin regulatory mecha- 
nism in the kidney.” *"* The purpose of the present 
investigation was to: (1) ascertain whether changing 
a patient from the lef: lateral recumbent position to 
the supine position would cause an elevation in the 
blood pressure of a patient susceptible to developing 
hypertension of pregnancy and (2) attempt to substan- 
tiate the work of Gant and associates" in predicting 
the development of pregnancy-induced hypertension. 


Materials and methods 


One hundred randomly selected normal primigravid 
women between 28 and 32 weeks' gestation were 
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utilized from the St. Luke's Hospital Obstetric Clinic. 


` None of the patients had a previous history of renal 
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disease, hypertension, heart disease, or. diabetes. All 
patients were followed in the Obstetric Clinic and 
examined at regular intervals. All patients were al- 
lowed a diet of their choice with no alterations of 
sodium intake. 

Diuretics were not prescribed for any patient in the 


‘study duririg the prenatal course. 


The roll-over test was performed between 28 and 32 
weeks' gestation in the following manner: To establish 
a baseline diastolic blood pressure, the patient was 
placed in the left lateral recumbent position and the 
blood pressure was measured at 5 minutes and again at 
15 minutes. The subject was then turned to the supine 
position and the blood pressure was measured im- 
mediately and 5 minutes later with the patient still 
supine. An increase in diastolic pressure of 20 mm. Hg 


or more was considered a positive roll-over test. Aus- 


cultatory blood pressure measurements utilizing the 
onset of the first (systolic) and fifth (diastolic) sounds of 
Korotkoff were used when recording the blood pres- 
sure. The test results were kept in a separate record file 
which was not opened until after the patient had been 
discharged from the hospital following delivery. The 
attendants caring for the patient during labor, deliv- 
ery, and the postpartum period did not know the re- 
sults of the roll-over test. 

The definition of pregnancy-induced hypertension 
used in this study was that used by Gant and as- 


*624 Marshall and Newman 


- 


Table I. Positive roll-over test 


Required magnesium sulfate 13 
Transient hypertension ; 8 
No hypertension of pregnancy m4 

Total 25 


Table II. Negative roll-over test 


No 

No hypertension of pregnancy. | |. 68 
Transient hypertension m 
Total 75 


Table III. No. of roll-over tests 


Total No. 100 

Positive test . 
False positive 1696 

Negative test 75 
False negative . .. 1096 


sociates.^ * Pregnancy-induced hypertension is defined 
as acute hypertension developing in a primigravida 
whose blood pressure was normal prior to the third 
trimester of pregnancy. The blood pressure is persis- 
tently elevated to 140/90 mm. Hg or greater and con- 
stitutes an increase in the diastolic blood pressure of 20 
mm. Hg or greater above previous levels during 
pregnancy. Eclampsia is defined as the syndrome 
of pregnancy-induced hypertension complicated by 
grand mal seizures that are not the result of some 
complicating neurological disease. Pregnancy-induced 
hypertension was further subdivided in this study into 
two groups: (1) pre-eclampsia requiring magnesium 
sulfate therapy and (2) transient hypertension. Tran- 
sient hypertension according to Hellman and Prit- 
chard? is a form of pregnancy-induced hypertension 
which develops during labor or- within the first 24 
hours post partum and disappears within 10 days after 
delivery. Generalized edema and proteinuria are ab- 
sent and no antihypertensive therapy is required. 


Results 


In Table I, the results are sumrnarized for 25 women 
who had positive roll-over tests at 28 to 32 weeks' gesta- 
tion. Thirteen of those 25 patients developed pre- 
eclampsia requiring magnesium sulfate therapy during 
labor, delivery, and the postpartum period. No patient 
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developed eclampsia. Eight patients developed tran- 
sient hypertension during labor and delivery and re- 
quired no magnesium sulfate or antihypertensive 
medication. Four patients with a positive roll-over test 
had no complications of hypertension throughout their 
prenatal course, labor, delivery, and the postpartum 
period. One of those patients was delivered at 34 
weeks' gestation and that might be the explanation for 
the false-positive test. The false-positive rate for the 
roll-over test was 16 per cent (Table III). 

Table II summarizes the results for 68 of the 75 
patients who had a negative roll-over test. In no case 
did any patient develop pre-eclampsia. Seven patients 
with negative roll-over tests developed transient hyper- 
tension. None of the patients required magnesium sul- 
fate or antihypertensive medication. Three patients 
with a negative roll-over test were delivered before 36 
weeks’ gestation: A false-negative test was present ir. 10 
per cent of the 75 cases (Table III) (chi square 


(1) = 51.85, P < 0.001). 


Comment and conclusion 


In normal pregnancies there is an increased resis- 
tance to infused angiotensin II and increased produc- 
tion of prostaglandin E. 1 ib In pregnancies 
complicated by  pregnancy-induced hypertension, 
there is no increased resistance to angiotensin II but 
there is, in fact, a loss of resistance and development of 
enhanced vascular sensitivity and a decrease in prosta- 
glandin E production. 2 ® !9 ' 14 | 

Weinberger and associates! demonstrated an in- 
crease in plasma renin activity in normal term preg- 
nant women after 30 minutes or more in the supine 
position. Gant and associates? failed to demonstrate a 
difference in plasma renin activity in patients who were 
supine for less than 15 minutes. Since Gant and as- 
sociates observed à pressor response within 5 minutes 
after rolling the patient to the supine position, it ap- 
pears unlikely that the supine pressor response can be 
explained on the basis of increased secretion of renin. 
Whether the defect is in the prostaglandin production, 
loss of response to prostaglandin, renin-angiotensin 
changes, or a combination of events has not been 
proved. 

When a pregnant patient was changed from the left: 


lateral recumbent position to the supine position be- 


tween 28 and 32 weeks’ gestation, the roll-over test ac- 
curately predicted the future presence or absence of 
hypertension in 89 of 100 women studied. However, it 
seems more important to state that 90 per cent of the 
women having a negative roll-over test remained nor- 
motensive, whereas 84 per cent of those with a positive. 
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roll-over test developed pregnancy-induced hyperten- 


sion. The present study demonstrates results similar to 
those of Gant and associates, therefore the roll-over 
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Prolongation of gestation time in rats. 


e by unsaturated fatty acids 


RICHARD WALTMAN, M.D. 
VINCENT TRICOMI, M.D. 
ELSAYED H. SHABANAH, M.D. 
ROGELIO ARENAS, D.V.M. 
Brooklyn, New Y ork 


THE DELIVERY of a healthy term. live infant is the 
, expectation of every pregnant woman. Premature de- 
livery of a baby results in a high perinatal mortality and 
morbidity rates and may impair the future mental and 
motor development of the child. Attempts to delay or 
stop premature labor by a variety of drugs ranging 
from ethanol and sympathomimetic B-receptor-stimu- 
lating agents to nonsteroid anti-inflammatory drugs 
have not been entirely satisfactory. Recently, it has 
been found that prostaglandins, C20 fatty acids, are 
intimately associated with reproductive physiology 
and have been utilized to induce first- and second- 
trimester abortions as well as for the induction of pre- 
term and térm labor.' Since prostaglandins produce 
uterine contractions necessary for the expulsion of a 
. conceptus, the logical approach to prevent delivery of 
a premature baby appears to be a search for agents 


which might suppress prostaglandin biosynthesis Or, 


1 


posure of the female to the male for a period of 6 
hours at the appropriate time of the estrus cycle.? On 
days 20 to 21 of gestation, pregnant rats were gavaged 
twice daily with varying dosages of palmitoleic C16:1 


.(n—7), stearic C18:0, oleic €18:1 (n—9), linoleic 


C18:2 (n—6), and linolenic acid C18:3 (n—3) ethyl or 
methyl esters and were observed for the effect on ges- 
tation time, duration of parturition, and postpar:al 
bleeding. ‘The fatty acid nomenclature is as follows: the 
first number indicates the number of carbon atoms of 
the fatty acid, the number after the colon specifies the 


. number of double bonds, and the number after the 


inhibit its release. Immunoreproductive exploration of . 
fetal allograft retention in utero to term indicates that - 


maternal sera contain glycoproteins which inhibit lym- 
phocyte transformation by mitogéns—a protective 
mechanism against allograft rejection.” We report here 
the prolongation of the period of gestation in rats 
treated with unsaturated fatty acids during the last 2 
days of gestation. — ) 


‘N 


Methods and materials 


Sprague-Dawley rat gestation time has been accu- 


rately determined in.our laboratory by limiting the ex- 
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letter n in parentheses identifies the position of the first 
double bond from the terminal methyl group. The 
fatty acid esters, purchased from Nuchek Prep, were 
dissolved in 95 per cent ethanol and then diluted with 
distilled water (D/W) to 1 ml. total volume. The 
control rats were gavaged with a matched volume of 
the fatty acid vehicle (95 per cent ethanol + D/W). 
The rats were individually housed, fed Purina Rat 
Chow and had free access to water. Observations were 


_ recorded hourly throughout the 24 hour period be- . 


ginning on day 20 until all rats had littered. If any litter 
was less than six, the dam was killed following expul- 
sion of the pups to ascertain the number of placental 


' sites or dead fetuses retained in utero. The duration of 


626 


parturition was recorded as well as the quantity of 
blood loss incident to parturition. The pups were ob- 
served and weighed for at least 72 hours after deliyery 
and then killed; the mother's weight was recorded daily 
starting on day 18 of gestation until delivery and 3 days 
after delivery. Mean values, standard error of the 
mean (S.E.M.), and P values were calculated by Stu- 
dents' t test for statistical analysis. 


Results 

Table I presents the mean gestation time + S.E.M. 
of the control rats gavaged with the fatty acid vehicle 
and the dose response of the rats gavaged with varying 
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dosages of the fatty acid esters. The data show that 
unsaturated fatty acids significantly prolong gestation 
time; however, further observations are required to 


make any definitive conclusions about the effect of - 


saturated fatty acids. The duration of parturition was 
not prolonged, but practically all fatty acid-treated rats 
showed a minimal increase in bleeding during parturi- 
tion, but not as marked as pregnant rats treated with 
nonsteroid, anti-inflammatory drugs? The perinatal 
mortality rate was minimal in both groups. 


Comment 


The survival and maintenance of the fetal allograft 
within the uterus until term is essential for preserva- 
tion of the species anc appears to represent some form 
of immunologic tolerance between the mother and fe- 
tus. Demonstrable evidence that phytohemagglutin 
(PHA)-induced transformation of lymphocytes is re- 
duced during pregnancy strongly suggests that an 
agent in the pregnant sera coats the lymphocytes and 
blocks PHA receptor sites.” Various unsaturated fatty 
acids inhibit the cellular immune response in vitro, 
whereas linoleic acid prolongs the survival time of skin 
allografts in rats." Rejection of the placental-fetal allo- 
graft, "graft versus host," may result when glycoprotein 
HCG and HCS levels fall at term, no longer inhibit 
PHA lymphocytic transformation, and alter the im- 
munoregulatory response to the fetal allograft. 

Prostaglandins, C20 fatty acids, appear to be inti- 
mately associated with all aspects of reproduction rang- 
ing from dysmenorrhea and menstruation to abortion 
and labor! and require exogenous essential fatty acid 
precursors for biosynthesis. T'he conversion of lipid 
precursors to prostaglandins is a multistage, enzyme- 
catalyzed process, which does not behave like a simple, 
classic, soluble enzyme system and offers many pos- 
sibilities for regulatory control at different levels in the 
over-all pathway.? Lands and associates? reported that 
the fatty acid dioxygenase that initiates the conversion 
of unsaturated fatty acids to prostaglandins may be in- 
hibited in an instantaneous reversible and in a time- 
dependent irreversible reaction. They observed that all 
unsaturated fatty acid substrates of the C18 chain 
tested in vitro regardless of their ability to form active 
prostazlandin hormone, resulted in a self-catalyzed de- 
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Table I. The effect of fatty acids on the period of 
gestation in rats 











Length of 
gestation 
S.E.M. (hrs.) 





. Fatty acid value 





Ethanol + | 10 524.70 + 1.56 
D/W l 
(control 
rats) , 
Ethyl 20 8 528.62 + 1.80 N.S.f 
palmi- 
toleate 
Ethyl 20 6 523.83 + 4.40 N.S. 
| stearate 50 6 531.33 + 3.34 N.S. 
Ethyl 10 6 528.66 + 1.90 N.S. 
oleate 20 6 581.33 4 1.76 «0.081 
Ethyl 10 6 529.33 + 2.88 N.S. 
linoleate 20 6 533.00 + 1.88 «0.01t£ 
50 8 532,50 + 1.57 «0.01t 
Methyl 20 6 533.00 + 2.06 <0.01t 
linoleate 50 6 533.17 + 1.97 <0.0l1ł 
Methyl 10 6 527.00 + 2.52 N.S. 
linolea- 20 6 533.33 + 2.07 <0.05ł 
nate 50 6 534.50 + 1.52 <0.001Ł 


*All fatty acids were administered orally at 08:00 and 14:00 
on day 20 and 21 of gestation. 


TN.S. = Not significant. 
iSignificantly different from control rats (t test). 


struction of the fatty acid dioxygenase activity. The 
finding that linoleic acid, the essential unsaturated fatty 
acid prostaglandin precursor, as well as the unsatu- 
rated oleic and linolenic acid esters, nonprecursors of 
prostaglandin biosynthesis, prolong the gestation time 
in rats, illustrates in vivo corroboration of the in vitro 
sheep seminal vesicle suppressive prostaglandin en- 
zymatic activity by unsaturated fatty acids. The relative 
potency in decreasing order indicates that linolenic > 
linoleic > oleic acid. Whether biochemical or im- 
munologic inhibition is responsible invites further 
study. Since the synthesis of prostaglandin PGE; from 
arachidonic acid is inhibited by unsaturated fatty acids, 
a possible regulatory role of these unsaturated fatty 
acids in the biosynthesis of prostaglandins in maternal 
reproductive or fetal tissues is suggested. 
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The value of urinary steroid analysis in 


chorionic neoplasia 
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The profile of urinary neutral steroids was investigated in normal pregnancy and 
chorionic neoplasia by gas-liquid chromatography. The whole chramatogram was divided 
into three metabolically distinct fractions. The excretion of fraction 2, including four 
menstruation-dependent steroids (11-hydroxyandrosterone, 11-hydroxyetiocholanolone, 
pregnanediol, and pregnanetriol), was remarkably increased in normal pregnancy as 
compared with that in nonpregnant controls. But the same parameter was differentially 
reduced in hydatidiform mole (HM) and chorioadenoma destruens (CA) as 

compared with normal pregnancy, and the ratio of fraction 2 to fraction 1 
(11-deoxy-17-ketosteroids; was found useful in separating normal pregnancy, HM, and 
CA from each other. In choriocarcimoma (CC), reduced excretion was observed in both 
fraction I and fraction 2 steroids. The linear relationship between the logarithm of 
fraction 2—fraction I ratio and that of pregnanediol excretion, as observed in the 
reproductive cycle of a healthy woman, was not detectable in women with CA, whose 
urine revealed a low value of log (fraction 2/fraction 1) in spite of an abundant HCG 
content. It is indicated that the above findings reflect the deficiency of ovarian 
steroidogenesis under the influence of abnormal HCG from tumors. (Am. J. OBSTET. 


GYNECOL. 127: 628, 1977.) 


CHORIONIC NEOPLASIA is a spectrum disease of pla- 
cental origin: the malignancy increases in the order of 
hydatidiform mole (HM), chorioadenoma destruens 
(CA), and choriocarcinoma (CC). The molar tissue re- 
leases into the peripheral blood a high amount of HCG 
(human chorionic gonadotropin), which may affect 
steroid metabolism of the target tissue in the host. It 
could be of some etiologic significance that the inci- 
dence of chorionic neoplasia in Asia was much higher 
than that in the Western countries. The present study 
was started to investigate possible changes of the uri- 
nary steroid excretion in this disease. We are reporting 
the usefulness of urinary steroid analysis for differen- 
tating between normal pregnancy and chorionic 
tumors. 
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Material and methods 


Twenty-four hour urines were collected from inpa- 
tients of the Nagova National Hospital and stored at 
—20* C. until assayed. The present study includes four 
categories of urinary specimens: (1) normal pregnancy 
(NP), (2) hydatidiform mole (HM), (3) chorióadenoma 
destruens (CA), and (4) choriocarcinoma (CC). HM is 
defined as the presence of noninvasive molar villi 
within the cavum uteri. CA represents the coexistence 
of chorionic villi and invasive molar villi. The prolifera- 
tion of molar villi takes place in the myometrium, in the 
parametrium, or at a distant site. CC is an epithelial 
malignancy of trophoblastic cells without the produc- 
tion of chorionic villi. The final diagnosis of chorionic 
neoplasia was based on histologic examination of the 
molar vesicles passed per vaginam or from material 
obtained at operation. Urinary HCG (human chorionic 
gonadotropin) was titrated by a hemagglutination test 
with a High Gonavis Kit (product of the Mochida 
Pharmacy Company Ltd., Tokyo, Japan). The chemi- 
cal procedure for the gas-chromatographic analysis of 
steroids was started with 50 ml. of urine for each sam- 


_ ple. The technique is essentially based on the descrip- 
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Fig. LA. Excretion of androsterone (A) in 152 24 hour urines collected from 20 women with normal 
pregnancies. The line graph indicates measurements of an anovulatory woman who became preg- 
nant after HMG-HCOG therapy. 
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Fig. 1B. Excretion of pregnanediol (Pd) in 152 pregnancy urines. Details are the same as in Fig. 14. 
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Fig. 1C. Excretion of tetrahydrocorticosterone (THB) in 152 pregnancy urines. Details are the same 
as in Fig. 14. 
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Table I. Stage-dependent excretion of 14 neutral steroids in normal pregnancy 






Mean + S.D. (no. of 
measurements) on 
pregnancy dayt 100 


Regression equation constant* . 







A 3.093 ~4.9] x-107° 1.37 x 107° 2.739 + 0.289 (152) 
Et (-0.41 x 1073) (2.959) 9.915 + 0.343 (152) 
D i l 2192 —5.4] x 107? 1.85 x 10° 2.345 + 0.451 (152) 
KA | 273 x 107? 2.879 2.653 + 0.259 (152) 
HA a 3.153 —2.57 x 107? 1.74 x 107° - 3.070 + 0.200 (152) 
Het 5.61 x 107? 2.598 | 3.159 + 0.247 (152) 
Pd 4.36 x 107? 3.621 4.059 + 0.225 (152) 
Ft 3.612 —4.40 x 107? 2.27 x 107° 3.399 + 0.210 (152) 
THE 3.518 —6.51 x 107? 2.72 x 1079 3.139 + 0.275 (152) 
THB 2.767 —2.43 x 107? 2.06 x 1075 2.730 + 0.294 (152) 
THF 3.388 —9.30 x 107? 3.76 x 1075 2.835 + 0.309 (152) 
Cn 2.953 —6.01 x 107? 2.74 x 107° 2.625 + 0.342 (152) 
B 3.102 —3.48 x 107? 1.73 x 107* 2.927 + 0.221 (152) 
Cl 2.560 —8.96 x 107* 3.39 x 1075 2.004 + 0.376 (152) 


"Ihe least-square method was applied for the calculation of the constants of first-order equation (y = mx + b) and those of 


second-order equation (y = a + bx + cx’). 


TÉach measurement of steroid excretion was transformed into a logarithm before calculation. 


+The regression was statistically not significant. 


tions of Horning and associates! and Sakauchi and 
Horning.” 
In short, urine was digested with 6-glucuronidase 
_arid sulfuric acid to give water-insoluble free steroids. 
After removal of phenolic steroids and urochromogens 
with NaOH, the ethyl acetate extract was evaporated in 
vacuo, and MO-TMS derivatives of steroids were pre- 
pared by use of methoxylamine hydrochloride and two 
sylilaüng agents (BSA and TMS). The final prepara- 
tion was analyzed with Shimazu Model 4B, 4BM, or 6A 
instruments by temperature-programming at 2? C. per 
minute from 150 to 280* C. The glass column with the 
packing, 1.5 per cent OV-1, was used throughout the 
study. The details of gas chromatographic technique 
and statistical analysis of data are given elsewhere.’ 


Results 


Steroid excretion in normal pregnancy. Chorionic 
neoplasia is essentially an abnormal pregnancy and its 
derivatives. Hence, comparison with a normal preg- 
nancy may give a more informative picture than that 
with a nonpregnant healthy control. However, urinary 
excretion of many steroids increases with the progress 
of pregnancy, and thus must be defined as the function 
of the stage of pregnancy. Our urinary steroids could 
be classified into three groups by the type of stage de- 
pendency: a type 1 steroid exhibits little (if any) change 
of excretion throughout the whole pregnant period. 
Androsterone (A), etiocholanolone (E), dehydroepian- 
drosterone (D), and 11-ketoandrosterone (KA) belong 
to this type (Fig. L4). A type 2 steroid is characterized 
by a rapid increase at the initial stage and also a pre- 
cipitous drop of. excretion after delivery. -11- 


Hydroxyandrosterone (HA),  li-hydroxyetiochol- 
anolone (Het), pregnanediol (Pd), and pregnanetriol 
(Pt) follow the excretion pattern of this type (Fig. 1B). 
A type 3 steroid gradually increases in excretion with 
the progress of pregnancy, and returns to the initial 
level shortly after delivery. Tetrahydrocortisone 
(THE), tetrahydrocorticosterone (THB), tetrahydro- 
cortisol (THF), cortolone (Cn), 8-cortolone and f-cor- 
tol (8), and cortol (Cl) are included in this category 
(Fig. 1C). 

Aside from the stage dependency, we divided the 
whole chromatogram into three fractions by a chemical 
standard (methylen unit value): Fraction 1 (F;) includes 
both identified and unidentified peaks in the range of 
25.01 to 26.50 methylen unit value. The ranges of frac- 
tions 2 and 3 (F; and Fs) are 26.51 to 28.50 and 28.51 to 
35.00, respectively. All type 1 steroids are in F, 
Likewise, all types 2 and 3 steroids are included in F% 
and Fs; respectively. Correspondence between the 
excretion type and the frame of chromatographic frac- 
tion may not be a mere coincidence, but an indication 
of metabolic kinship within each steroid family. Actu- 
ally, the four type 1 steroids in F, are all 11-deoxy-17- 
ketosteroids. Two 11-hydroxy-17-ketosteroids and two 
progesterone-related compounds in Fs (type 2 steroids) 
share one common characteristic—menstruation dė- 
pendency. Type 3 steroids in F3 happen to be cortico- 
steroid derivatives. 

The next question is how. to make a regression equa- 
tion for stage adjustment. It is rather rare that steroid 
measurements are distributed normally. The fre- 
quency distribution is often normalized by square root, 
or logarithmic transformations.? For each steroid, we 
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calculated regression equations with transformed and 
nontransformed parameters. In many cases, the re- 
gression equation of second order with the log- 
transformed measurements gave a frequency distribu- 
tion with the best fit to a normal curve. In the stage- 
excretion diagram, each dot was scattered within a 
reasonable distance around that regression line. Table 
I shows the regression equation constants, together 
with the mean and standard deviation on 100 days of 
gestation, for each steroid. The calculation results are 
based on 152 specimens from 20 subjects, which 
ranged from 35 to 245 days of gestation. Hence, the 
equations are valid only during that period. All urinary 
steroids listed here exhibit log-normal distribution. 
This disagrees with the result of our preceding paper 
that the square root, rather than logarithmic transfor- 
mation, normalized the distribution of six steroids (E, 
THE, THF, Cn, B, and Cl) in the nonpregnant, healthy 
control group.? Difficulty arises as to the choice of data 
transformation in the comparison of the above steroids 
between normal pregnancy (NP) and luteal phase con- 
trol (Li. To clear this problem, original THE mea- 
surements of both groups were transformed into the 
square roots and logarithms, and the frequency dis- 
tribution of observed values on each scale was tested 
for fitness to the normal curve by the chi-square test. 
As shown in Fig. 2, the normal pregnancy group on the 
square root scale (the clear histogram bordered with a 
continued line at right) was so skewed as to give a long 
tail toward the right side, and the chi-square test gave a 
P value of less than 0.005. The conclusion is that this 
distribution is to be differentiated from a normal 
curve. The other three histograms were statistically in- 
distinguishable from a normal distribution. Mathemat- 
- ical calculation also revealed that the extent of skew of 
a log-normal distribu-ion on the square root scale was 
much larger than that of a square root-normal distribu- 
tion on the logarithmic scale. Therefore, comparison 


between the normal pregnancy and the nonpregnant - 


controi was performed with log-transformed mea- 
surements for each steroid. 

Steroid excretion in hydatidiform mole (HM). For 
steroid analysis, we collected urine from a total of 24 
subjects before molar delivery. As most of the speci- 
mens were scattered around 100 days of gestation, the 
mean and standard deviation of the midtrimester 
group (64 specimens from 17 normal pregnant wo- 
men) were used for comparison with those of the HM 
group. The data of the luteal-phase women also served 
as the control to relieve the steroidal characteristics of 
normal and abnormal pregnancies. As shown in Tables 
II and III, normal pregnancy group is significantly 
higher than the HM group in the excretions of six 
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185 305 425 0 20 60 80 


J THE 


Fig. 2. Frequency distributions of log- and square root- 
transformed measurements of THE excretion in pregnant 
and nonpregnant women. Stippled histogram, luteal phase 


log(THE) 


women; clear histogram, pregnant women. 





Days after molar delivery 


Fig. 3. Change of log E;/F; following the evacuation of 
hydatidiform mole. Case 1, solid circle; case 2, open circle; 
and case 3, asterisk. 


Table II. Comparison of urinary steroid excretion 
among midtrimester pregnancy (Npm), hydatidiform 


mole (HM), and luteal phase control (L) 


A 2.694 + 0.308 2.827 + 0.421 2.925 + 0.256 
E 2890-2 0.316 2.792 + 0.466 3.058 + 0.249 
D 2.963 +0417 2.482 € 0.617 2.696 + 0.472 
KA 2.729 x 0.988 2.557 + 0.434 2.616 + 0.295 
HA 3.140 + 0.204 2.870 = 0.636 2.969 + 0.218 
Het 3.343 + 0.287 2.696 + 0.435 2.680 + 0.260 
Pd 4.188 + 0.259 3.524 + 0.496 3.53) + 0.273 
Pt 3.450 + 0.197 3.204 + 0.519 3.251 + 0.190 
THE 3.151 + 0.280 3.086 0.323 3.338 + 0.194 
THB 2.822 + 0.303 2.475 + 0.376 2.638 + 0.264 
THF 2.84] + 0.343 2.802 + 0.358 3.054 + 0.204 
Cn 2.658 + 0.359 2.627 + 0.353 2.812 + 0.192 
B 2.947 + 0.214 2.897 + 0.290 3.086 + 0.173 
Cl 1.993 + 0.365 1.965 + 0.374 2.280 + 0.291 


*The mean and standard deviation were calculated with the 
logarithms of original measurements for each group and for 
each steroid. The numbers of NPm, HM, and L were 64, 24, 
and 135, respectively. 
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~“. steroids (HA, Het, Pd; Pt, THE and THB). It is. 
T. noteworthy that four out of the above six, steroids are ` 
jns -- menstruation dependent.’ ‘Presumably, some kind of `` 
"s ..^ ovarian dysfunction is involved in the maintenanée of -’ 
<=. ` abnormal pregnancy: The common feature" between 
normal pregnancy and HM is the reduced excretion of 
‘some steroids, as compared with the luteal phase con- 
trol.Actually, normal pregnancy is associated with a ` 
št -' reduced excretion of. many steroids. from F, and Fs, . | 
ple and: with increased excretion of.all F, steroids 
zu ^. (menstruation dependent). In. HM, however, no de- 
fos: tectable change was present in the excretion of F} - 


phase control, and follicular phase control from each 


£ other, log F//F; was'calculated for'each subject, and the 
^ difference in mean values was-checked by Student's t 
test (Table IV). The mean value of log F2/F; decreased 
`- in the order of normal pregnancy, HM; luteal phase 
control, and follicular phase. control. This value reflects 
the activity of ovarian corpus luteum. The change of 
V log F)/F; was followed in three cases of HM before and 
after molar delivery. Fig. 3 summarizes the results. In 
_¢ase l and ‘case 2, the values of log E;j/F; before delivery 
stayed at'the level of the luteal phase, and declined to 

' that of the follicular phase within-I; week after delivery. 
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Fig. 5. Clinical course of a case with chorioadenoma destruens. The lesion was diagnosed as 
hydatidiform mole on November 29, 1974. The secondary growth of chorioadenoma destruens was 
found in January, 1975. The shaded zone indicates the range of log F;/F; for normal pregnancy. 
The abbreviations used are as follows: HCG, human chorionic gonadotropin; BBT, basal body 
temperature; MTX, methotrexate; and ACTD, actinomycin D. 


within the range of the follicular phase throughout the 
whole period. These data suggest that log F?/F, reflects 
the LH activity of molar HCG. 

Steraid excretion in chorioadenoma destruens (CA) 
and choriocarcinoma (CC). Some cases with HM ex- 
perienced secondary growth (CA) at various intervals 
after molar delivery. The level of log F?/F, was com- 
pared between HM- and CA-periods for each subject. 
In Figs. 4 and 5, all of the five cases showed apparent 
reductions through the transition from HM to CA, re- 
gardless of the lengtk of time interval between them. 
In some cases of CA, the changes in urinary steroid 
excretion were followed up in connection with other 
clinical parameters such as HCG and BBT (basal body 
temperature). Generally, the high titer of HCG at an 
initial stage declines gradually after the introduction of 
chemotherapy, and a diphasic wave of BBT (and also 
of log F./F,) ensues in association with isophasic 


menses. Fig. 5 illustrates an example of the clinical 
course of CA. A 25-year-old woman entered the hospi- 
tal on November 28, 1974, delivered a benign mole on 
December 4 (84 days after the start of the last menstru- 
ation), and left the hospital on December 26. She was 
readmitted to the hospital on January 7, 1975, and was 
found to have an invasive mole by histologic examina- 
tion. At the stage of HM, the value of log E;/F, re- 
mained near the lower limit of pregnancy range 
(shaded area in the figure). It dropped to a level of 
follicular phase during the first 3 months of CA. From 
the beginning of April on, the menstrual cycle acted 
regularly. The follow-up study of several CA cases in- 
dicates that the presence of HCG-releasing tumor is 
related to the reduced excretion of Fz steroids. 

We investigated the profile of urinary steroids in 
nine cases of CA. To extract the steroidal characteris- 
tics of CA, measurements for a total of 238 specimens 
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Fig. 6. Separation of midtrimester normal pregnancy (NPm), 
hydatidiform mole (HM), and chorioadenoma destruens (CA) 
by multivariate analysis. Four steroidal parameters were used 
for the calculation of discriminant functions (Z, and Z3): log 
Het, (x1); log Pd, (xa); log Fe/Fi, (xs); and V(Het + Pd)/ 
(HA + Pt), (x4). Discriminant function for a set of NPm and 
HM, Z, = 5.683x, + 4.275x2 + 11.862x3 + 2.098x4; that 
for HM and CA, Z = —0.833x, + 0.492x, + 8.250x3 + 
7.346x.4. 
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Fig. 7. Relationship between log F/F, and log Pd in a case of 


hydatidiform mole. The patient is the same with case 2 of ` 


Fig. 3. The regression line was calculated by the least-square 
method (r — 0.849, P « 0.00001). 


were used in the statistical calculation. The urine col- 
lected after the resumption of menstrual cycle is not 
included here. The separation efficiency of steroidal 
parameters in the comparison of normal and abnormal 
pregnancies was improved by multivariate analysis: i.e., 
discriminant functions (Z) were calculated for the dis- 
tinction of HM from normal pregnancy, and also for 
that of CA from HM, The t value of Z for a given pair 
of comparisons was much higher than any of four orig- 
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Fig. 8. Relationship between log F/F, and log Pd in a case of 
chorioadenoma destruens. The regression line was calcula- 
ted by the least-square method (r = 0.886, P « 0.00001). 


Table IV. Distinction among normal pregnancy 
(NPm), hydatidiform mole (HM), and nonpregnant 


controls (F and L) with F;/F; ratio 





L Fe —0.005 + 0.186 (58) Dun EU 
IL. Lf 0.390 + 0.201 (135) iud a 

| IL-IV. . 3.78 
IV. HM 0.571 + 0.289 (24) 


*Urine collected 10 days after the start of last menstruation. 
' fUrine collected 20 days after the start of last menstruation. 

tUrine collected from midtrimester women. 

§Student’s t test. 


inal parameters used for the calculation of Z. Fig. 6 
illustrates the distributions of normal pregnancy, HM 
and CA on the Z, and Z scales. On the basis of the t 
values, the distinction of CA from HM (t = 18.6) seems 
to be better than that of HM from normal pregnancy 
(t = 10.3). In two cases of CC, the excretions of F; 
steroids were comparable to those of luteal phase con- 
trol, but a general decrease was detected in F; and Fz 
steroids. Above all, A, E, HA, and Pt excretions were 
reduced by more than two standard deviations from 
the luteal phase means, a finding which indicated an 


‘extensive devastation of ovarian steroidogenesis. 


Correlation between log F2/F, and log Pd in HM and 
CA. In the preceding paper, we have shown that there 
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Table V. Correlation between log F»/F; and log Pd in a case of chorioadenoma destruens* 





Interval No. of measurement 
2/1 ~ 3/2/1975 29 
3/26 ~ 4/30/1975 35 
5/1 ~ 6/10/1975 41 


*The same patient as shown in Fig. 5. 


exists a linear relationship between log F;/F; and log Pd 
during the reproductive cycle of healthy women.? The 
regression equation could be calculated not only for a 
group of healthy women, but also for an individual 
woman. Ás in the case of the group study, the value of 
log Pd in an individual subject goes up linearly as log 
F;/F; increases in the course of ovulation and preg- 
nancy (unpublished data). The values of m and b in 
the regression equation (y = mx + b) varied from one 
subject to another, but these values remained fairly 
stable within the same subject. The above mathematical 
relationship among F;, F», and Pd may be related to the 
regulatory action cf the ovarian gland on steroid 
metabolism. It is questioned whether the linear rela- 
tionship between log F;/F, and log Pd is still main- 
tained in patients with chorionic tumors. Fig. 7 shows 
the scatter diagram of log F/F, (x) and log Pd (y) in 
case 2 of Fig. 3. A total of 26 urine specimens were 
collected in the course of molar delivery. Fig. 8 also 
shows the results with a case of CA: measurements with 
open triangle marks belong to the first stage (6/ 
18 — 7/17/1975), and those with solid circle marks are 
derived from the second stage (7/18 — 8/12/1975). In 
the first stage, the chorionic tumor is still releasing a 
high amount of HCG into urine, and log F2/F, stayed at 
a low level throughout. The second stage marks the 
eradication of tumor HCG and the resumption of the 
menstrual cycle. Apparently, the linear relationship is 
preserved in the course of a decrease (molar delivery) 
and an increase (ovulation) of log F;j/F;. The scatter 
diagram of CA in the first stage (open triangle marks in 
Fig. 8) looks like that of a normal postmenopausal wo- 
men. In the absence of the regulatory action of the 


ovary, no correlation exists between log F;j/F, and log: 


Pd in both cases. The case of CA shown in Fig. 5 pre- 
sents another clue about the regulatory action of the 
ovary in steroid metabolism. Table V shows the regres- 
sion equations for three successive time intervals of CA 
follow-up. In the first stage (2/1 — 3/2/1975), the corre- 
lation between log F;/F; and log Pd is not statistically 
significant. The second and third stages are associated 
with menses at their ends (Fig. 5), and the correlation 
becomes significant. But the slope (m) of the regression 


Constants in the regression equation y = mx + b 


or [o è [| r | P 


0.091 3.094 0.073 0.699 
0.736 3.106 0.716 0.00003 
1.428 2.932 0.733 «0.00001 


line is less steep in the second than in the third 
stage. These data indicate a close relationship between 
the presence of tumor HCG and disturbance of ova- 
rian function: in the first stage, log F;/F, goes up and 
down without a correlating change of log Pd. The tie 
between log F/F, and log Pd is more and more 
strengthened in the second and third stages. The 
plausible explanation for the above data is that the 
steroids in F; represent the level of progesterone and 
its precursors in the host, and the slope (m) of the 
regression equation stands for the efficiency of proges- 
terone synthesis. In the presence of an abundant 
tumor HCG, the devastated ovary may produce some 
precursor steroid, but not progesterone, even if a hor- 
monal signal comes from the hypothalamus-pituitary 
axis. The eradication of tumor HCG by chemotherapy 
may lead to the recovery of ovarian function, and ef- 
ficiency of progesterone production, m, will become 
normalized. It is also suggested that the observed de- 
viations of urinary steroids in chorionic neoplasia is but 
an ovarian reflection of tumor HCG, and the regula- 
tory action of the ovary could be recovered by removal 
of tumor HCG. 


Comment 


Evidence is accumulating about the differential inci- 
dence of chorionic neoplasia between some area of 
Asia and the Western countries." "' There was no dis- 
crepancy between these areas in either diagnostic 
criteria or clinical behavior of the tumors." 
Socioeconomic factors rather than genetic disposition 
seem to be associated with a higher frequency of 
chorionic tumors in Asian women.? Consideration 
should be given to the fact that the average number of 
pregnancies among Asians are generally higher and 
more pregnancies occur at older ages. Edmonds" re- 
ported that "disproportionately more HM are pro- 
duced by mothers younger than 20 years or older than 
39 years." However, the possible influence of 
socioeconomic status on hormonal activity is not 
excluded. Fox and Tow™ reported that the level of 
urinary HCG in Chinese women with normal pregnan- 
cies was lower than that of Caucasian women. They 


°636 Kodama, Totani, and Kodama 


suggested that the lower output of HCG in Chinese 


women might be related to the higher incidence of HM 
in this group. We found that the excretion of urinary 
steroids was subject to the influence of socioeconomic 
status?: A Japanese woman living in the urban area 
excreted much larger amounts of steroids than one in 
rural areas. The mean age of menarche in the urban 
area was significantly lower than that in the rural area. 
It is conceivable that the endocrinologic characteristics 
of an Asian woman are somehow related to the etiology 
of chorionic neoplasia. The fact that the risk for this 
disease was much higher in women older than 39 or 


younger than 20 could also be explained in terms of an 


endocrinologic imbalance. 

We found that chorionic neoplasia could be distin- 
guished from normal pregnancy by reduced excretion 
of Fz steroids. This finding strongly suggests the pre- 
sence of ovarian dysfunction in the production of 
progesterone. The lack of fetus and the effect of tumor 
HCG might be a plausible explanation for the observed 
change of steroid excretion in chorionic neoplasia. 
Goddard" reported that three cases of HM with nor- 
mal fetuses were associated with an increased excretion 
of 17-ketosteroid and an elevated level of serum HCG, 
as compared with normal pregnancy. The predelivery 
Pd excretion was similar to that of normal pregnancy 
and above that of HM. These data indicate that the 
molar HCG does not inhibit the ovary from producing 
progesterone in the presence of a normal fetus. It is 
often asked whether the HCG tter obtained by an im- 
munologic assay really reflects the biological activity of 
that hormone. Hobson and Wide” suggested the pre- 
sence of biologically inactive immunologically active 
HCG. Furthermore, HCG was found to possess both 
FSH-like and LH-like activities,'? and the ratio of these 
two activities in HCG varied with the stage of preg- 
nancy. The steroidal deviations in chorionic neo- 
plasia might be an expression of ovarian dysfunction 
under the action of disproportionate HCG of molar 
origin. We compared HM, CA, and NP by log F2/Fi, 
which had been useful in discriminating three stages of 
the reproductive cycle of a woman.” The ratio de- 
creases in the order of normal pregnancy, HM and CA. 
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Interestingly enough, it dropped remarkably in the 
course of transition from HM to CA (Figs. 4 and 5). In 
the follow-up study of CA, we often observed the re- 
sumption of menstrual cycles after the depression of 
HCG through chemotherapy. It is postulated that the 
activation of menstrual cycle by the hypophysis-ovary 
axis is suppressed by overwhelming action of molar 
HCG, and that the molar HCG in CA is devoid of LH 
activity. In CC, however, reduced excretions were ob- 
served in both F, and F; steroids. Such an extensive 
disturbance of steroidogenesis could be explained by a 
lack of both LH and FSH activities in tumor HCG. 
Thus, the abnormal excretion of steroids in HM, CA, 
and CC may well refiect the deficient biological ac- 
tivities of tumor HCG, which would have never been 


assessed by an ordinary immunoassay in the labora- 


tory. The last question concerns etiological relevance of 
steroid metabolism in chorionic neoplasia. The present 
study includes one case of HM and two cases of CA, 
which reported the history of a prior molar delivery. 
We also had the chance to investigate the urinary 
steroids of a healthy, 36-year-old woman, who had ex- 
perienced molar delivery at the age of 24. A remarka- 
ble reduction of Fz steroids was noted. The magnitude 
of deviation from the normal standard was calculated 
in terms of relative deviate: the relative deviates for log 
Pd, log Pt, and log F/F, were —2.817 (P = 0.002), 
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parently, the woman with a history of HM, though 
seemingly healthy, bas some kind of deficiency in the 
production of progesterone. If this tendency is to be 
extended to her past history, the low level of proges- 
terone could be related to the abortion of a fertilized 
ovum and the later transformation of remnant 
chorionic tissue. Hohlweg, Hahn, and Braun? re- 
ported a regression of malignant chorioepithelioma 
after estrogen therapy. All these facts point to the 
possible participation of steroid metabolism in the ini- 
tiation and further development of chorionic tumors. 
But the relation among the hypothalmus-pituitary axis, 
normal and neoplastic placenta, and steroid-gen- 
erating glands (ovary and adrenal) remains to be 
explored further. 
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Renal disease in pregnancy: Discussion 


Dr. Roy 'G. HOLLy, Philadelphia, Pennsylvania. 
The title of the paper is a bit misleading; there is great- 
er emphasis on the hypertensive disorders of preg- 
nancy although they are unmistakably linked to un- 
derlying morphologic changes in the kidney and, to a 
lesser extent and with less consistency, with biochemi- 
cal alterations. | 

I do have a few comments and questions to ask of Dr. 
Beller. It should be noted that all of the patients 
selected for this prospective study had severe pre- 
eclampsia or eclampsia. Patients with milder forms of a 
hypertensive disorder were specifically excluded. Only 
three of the 20 exhibited renal changes consistent with 
endotheleosis, the glomerular change described by 
. Spargo and McCarthy in 75 per cent of their primi- 
gravid women with acute hypertension associated with 
pregnancy. Is not this difference a reflection of the 
patient population investigated, leading to the question 
of whether renal biopsies were performed in milder 
cases, material not presented in the text? Dr. Beller, do 
you have any information on renal changes associated 
with milder forms of pre-eclampsia? 

It is also significant to mie that the stage of the preg- 


This discussion was recewed too late to be published with 
the original paper by Drs. Beller, Dame, Intorp, Loew, : 
and Schiffer which appeared in the JOURNAL on page 
845 of the December 1, 1976, issue. 


nancy at which the hypertension and proteinuria oc- 
curred was earlier than the stage of occurrence of the 
typical pre-eclamptic syndrome that we usually en- 
counter? Among the 86 pre-eclamptic patients studied 
and treated in our “high-risk unit” last year, nearly all 
were 37 weeks or more into their pregnancies when the 
pre-eclampsia developed. 

Yet among Dr. Beller’s primigravid women the aver- 
age duration of pregnancy was 34 weeks and among 
the multiparous patients it was 32 weeks. I have always 
had the impression, largely unsubstantiated, that the 
earlier in pregnancy that hypertension develops the 
greater the likelihood that renal disease is the underly- 
ing cause. Would you care to comment on this, Dr. 
Beller? | 

Renal biopsy is not an innocuous procedure. I would 
appreciate hearing about complications from the pro- 
cedure, if there were any. Dr. Beller has stated that 
renal biopsy is the only technique that we have at pres- 
ent which provides relevent information on renal dis- 


` ease and pregnancy hypertension. We have learned to 
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perform amniocentesis to obtain valuable information 
in a variety of pregnancy complications. Bone marrow 
biopsy is a valuable tool in diagnosis and management 
of hematologic disorders in pregnancy. Are we to pre- 
sume that renal biopsv should be added to our investi- 
gational armamentarium when we encounter hyper- 
tensive conditions during pregnancy? 
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Troubled... 

by symptoms ¥ 
shes reluctant | 
to talk about. 





Obten enough, your postmenopausal patient may 
find it “too personal” to mention annoying vaginal 
dryness and itching- much less to bring up the sub- 
ject of dyspareunia. 

Yet, as your concerned questioning may reveal, 
this is a common finding in the postmenopausal 
woman.In many cases there is a simple explana- 

tion: atrophic vaginitis, resulting from estro- 
gen deficiency. 
And, for most such cases, there is an 
effective corrective measure. Topical 
estrogen therapy with PREMARIN Vaginal 
Cream can help revitalize genital tissue... 
correct dyspareunia...relieve symptoms 
of itching, irritation, dryness...help alleviate 
related complications of frequency, inconti- 
nence, or infection...when these conditions 
are associated with an estrogen deficiency. 
Used routinely, PREMARIN Vaginal Cream 
can help reverse atrophic lesions and rebuild 
vaginal mucosa, restore texture and vascu- 
larity of vaginal epithelium and adjacent 
genitourinary tissue to a healthier, more in- 
fection-resistant state. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of 
endometrial cancer in postmenopausal women exposed to exogenous 
estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose.3 In view of these findings, when estrogens are used for the treatment 
of menopausal symptoms, the lowest dose that will control symptoms 
should be utilized and medication should be discontinued as soon as possi- 
ble. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration;3 it therefore appears prudent to 
utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In 
all cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5.6 This risk has been estimated as 
not greater than 4 per 1000 exposures.’ Furthermore, a high percentage of 
such exposed women (from 30 to 90 percent) have been found to have 
vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the 
use of other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, inciuding congenital heart 
defects and limb reduction defects.13-16 One case control study! esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these 
uses. 

If PREMARIN Vaginal Cream is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, she should be apprised of the po- 
tential risks to the fetus, and the advisability of pregnancy continuation. 
























































DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S-P, in 
a nonliquefying base containing spermaceti, cetyl alcohol, white wax, glyceryl 
monostearate, propylene glycol monostearate, methyl stearate, phenylethyl 
alcohol, sodium lauryl sulfate, glycerin, and mineral oil. 

PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained 

exclusively from natural sources, occurring as the sodium salts of water-soluble 
estrogen sulfates blended to represent the average composition of material 
derived from pregnant mares' urine. It contains estrone, equilin, and 17«- 
dihydroequilin, together with smaller amounts of 17«-estradiol, equilenin, and 
17«-dihydroequilenin as salts of their sulfate esters. 
CLINICAL PHARMACOLOGY: Estrogens are important in the development 
and maintenance of the female reproductive system and secondary sex charac- 
teristics. They promote growth and development of the vagina, uterus, and fallo- 
pian tubes, and enlargement of the breasts. Indirectly, they contribute to the 
shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 
tion of the nipples and genitals. Decline of estrogenic activity at the end of the 
menstrual cycle can bring on menstruation, although the cessation of pro- 
gesterone secretion is the most important factor in the mature ovulatory cycle. 
However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 
gonadotropins. 
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The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and may be absorbed from 
mucosal surfaces after local administration. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 
estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal. 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is in- 
dicated in the treatment of atrophic vaginitis and kraurosis vulvae. 

PREMARIN VAGINAL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR 
ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM 
TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women with any of 
the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
malignancy). 

PREMARIN Vaginal Cream should not be used in patients hypersensitive to its 
ingredients. 

WARNINGS 

1. Induction of malignant neoplasms. Long term continuous administration 
of natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now re- 
ports that estrogens increase the risk of carcinoma of the endometrium in 
humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,!7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility !8 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens!’ similar to the 2-fold increase previously noted in 
users of oral contraceptives.!9-24 |n the case of oral contraceptives the in- 
creased risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contracep- 
tives. There are several serious adverse effects of oral contraceptives, most of 
which have not, up to now, been documented as consequences of 
postmenopausal estrogen therapy. This may reflect the comparatively low doses 
of estrogen used in postmenopausal women. It would be expected that the larger 
doses of estrogen used to treat breast cancer or postpartum breast engorgement 
are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for 
prostatic cancer and women for postpartum breast engorgement 20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32.33 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34.35 |f feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism, or during periods of prolonged im- 
mobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found,! 7-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular or coronary artery disease and 
only for those in whom estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been shown in a large 
prospective clinical trial in men37 to increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of this 
size are used, any of the thromboembolic and thrombotic adverse effects associ- 
ated with oral contraceptive use should be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen prepara- 
tions but should be considered in estrogen users having abdominal pain and ten- 


derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in 
a significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical ex- 
amination being performed. 

2. Fluid retention — Because estrogens may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor such as epilepsy, 
migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations of excessive 
estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the 
estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. 

7, Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen- 
containing oral contraceptives. The following similar changes may be expected 
with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nurs- 
ing mothers should be done only when clearly necessary since many drugs are 
excreted in human milk. 

ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 
adverse effects on the fetus, increased incidence of gallbladder disease, and 
adverse effects similar to those of oral contraceptives, including thrombo- 
embolism.) The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: 

1. Genitourinary system: Breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion; cystitis- 
like syndrome. 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal; Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. 

4. Skin: Chloasma or melasma which may persist when drug is discontinued; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp 
hair; hirsutism. 

5. Eyes: Steepening of corneal curvature; intolerance to contact lenses. 

6. CNS: Headache, migraine, dizziness; mental depression; chorea. 

7. Miscellaneous: Increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 
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estrogen-containing oral contraceptives by young children indicate that serious 
ill effects do not occur Overdosage of estrogen may cause nausea, and with- 
drawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 

Given cyclically for short-term use only: 
For treatment of atrophic vaginitis or kraurosis vulvae. 

The lowest dose that wil! control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 

— Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six 
month intervals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on 
the severity of the condition. 

Treated patients with an intact uterus should be monitored closely for signs of 
endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnorma! vaginal bleeding. 
HOW SUPPLIED: No. 872 —PREMARIN (Conjugated Estrogens, U.S.P) Vaginal 
Cream — Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also con- 
tains spermaceti, cetyl alcohol, white wax, glyceryl monostearate, propylene 
glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 1% oz (42.5 g) tube with one 
calibrated plastic applicator. 

Also Available — Refill package: Each contains Net Wt. 1% oz (42.5 g) tube. 
PHYSICIAN REFERENCES: 1.Ziel, H.K., et al.: N. Engl. J. Med. 293:1167-1170, 
1975.2. Smith, D.C., et al.: N. Engl. J. Med. 293:1164-1167,1975. 3. Mack, T.M, et 
al: N. Engl. J. Med. 294:1262-1267, 1976. 4. Weiss, N.S., et al.: N. Engl. J. Med. 
294:1259-1262, 1976. 5. Herbst, A.L., et al.: N. Engl. J. Med. 284:878-881, 1971. 
6. Greenwald, P, et al.: N. Engl. J. Med. 285:390-392, 1971. 7. Lanier, A, et al.: 
Mayo Clin. Proc. 48:793-799, 1973. 8.Herbst, A, et al: Obstet. Gynecol. 
40:287-298, 1972. 9. Herbst, A, et al: Am. J. Obstet. Gynecol. 178:607-615, 
1974. 10. Herbst, A., et al.: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et a/: 
Obstet. Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al.: Obstet. Gynecol. 
44:531-545, 1974. 13.Gal, l., et al: Nature 216:83, 1967. 14. Levy, EP, et al.: 
Lancet 1:611,1973. 15. Nora, J., et al: Lancet 7:941-942, 1973. 16. Janerich, D.T, 
et al: N. Engl. J. Med. 297:697-700, 1974. 17. Boston Collaborative Drug Sur- 
veillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al.: N. 
Engl. J. Med. 295:401-405, 1976. 19. Boston Collaborative Drug Surveillance 
Program: Lancet 1:1399-1404, 1973. 20. Daniel, D.G., et al.. Lancet 2:287-289, 
1967. 21. The Veterans Administration Cooperative Urological Research Group: 
J. Urol. 98:516-522, 1967. 22. Bailar, J.C.: Lancet 2:560, 1967. 23. Blackard, C., 
et al: Cancer 26:249-256, 1970. 24. Royal College of General Practitioners: J. R. 
Coll. Gen. Pract. 13:267-279, 1967. 25.Inman, W. H. W., et al: Br. Med. J. 
2:193-199, 1968. 26.Vessey, M. P, et al: Br Med. J. 2:651-657, 1969. 
27.Sartwell, PE., et al: Am. J. Epidemiol. 90:365-380, 1969. 28. Collaborative 
Group for the Study of Stroke in Young Women: N. Engl. J. Med. 288:87.1-878, 
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PREMARI N 


(CONJUGATED 
ESTROGENS, U.S.P) 


VAGINALCREAM 


CONTAINS 
NATURAL ESTROGENS 
EXCLUSIVELY 


e| AYERST LABORATORIES 
New York, N.Y. 10017 


In serious 
respiratory tract infections... 


*due to indicated susceptible organisms 
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_ANCEP otters: 


e Broad coverage of major respiratory pathogens 


Streptococcus pneumoniae (formerly D. pneumoniae], Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and pene: illin- SPINA and 
group A beta-hemolytic streptococci. 








e High and prolonged serum levels 


Single 1 gram IV injections in healthy adult volunteers produced average peak serum 
levels of 190.0 mcg/ml. At four hours, levels of 16.5 mcg/ml were still present. 


e Convenient IV or IM administration at same dosage schedule 


oerious respiratory tract infections usually require immediate treatment. In these cases, 
prudent medical judgment and the use of 'Ancef', when appropriate, can save valuable 
time while waiting tor culture results. 


When culture results return, if indicated organism is sensitive to Ancef —and chances are 
it will be—therapy is already under way. If it isn't sensitive, then Ancef should be discon- 
tinued and an appropriate antibiotic should be selected. 


Injectable benzathine penicillin is considered the drug of choice in treatment and prevention 
of streptococcal infections, including prophylaxis of rheumatic fever. 


Adverse Reactions 
Reported adverse reactions include pain. on injection, rash, G.I. symptoms, pruritus and 
phlebitis. For a complete list of adverse reactions, please see next page. 


Warning: In penicillin-sensitive patients, cephalosporins should be used cautiously because 
of evidence of cross-allergenicity of the penicillins and cephalosporins. 


Please see next page for a briefsummary of the prescribing information. - 


. SI&&F Smith Kline & French Laboratories 
Division of SmithKline Corporation, Priadeiphig; Pa. 


ANCEF ~% 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 
Injection: 250 mg, 500 mg, and1 gram vials 
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. CEFAZOLIN SODIUM - 


(LYOPHILIZED) 


Injection: 250 mg, 500 mg, and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


DESCRIPTION: 

Ancet™ (sterile cefazolin sodium, SK&F)i is asemi- synthetic cephalo- 
sporin for parenteral administration. It is the sodit m salt of 3- ( [(5- 
methyl-1,3,4-thiadiazol-2-yl) thio]methyl } -8-oxo-?-[2-(1 H-tetrazol-1-yl) 
acetamido]- 5-Ihia- 1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid. The 
sodium content is 46 mg. per gram of cefazolin. 


ACTIONS 

Microbiology: !n vitro tests demonstrate that ‘he bactericidal action of 
cephalosporins results from inhibition of cell wall synthesis. 'Ancef is 
active against the following organisms in vitrc: 


Staphylococcus aureus (penicillin-sensitive and penicillin-resistant) 


Group A beta-hemolytic streptococci and otFer strains of streptococci 
(many strains of enterococci are resistant). 


Streptococcus pneumoniae (formerly . Klebsiella species 

D. pneumoniae] Enterobacter aerogenes 
Escherichia coli Hemophilus influenzae. 
Proteus mirabilis . : 


Most strains of Enterobacter cloacae and indole positive Proteus 

(P. vulgaris, P. morgani, P. rettgeri) are resistant. Methicillin-resistant 
staphylococci, serratia, pseudomonas, mima, herellea species are 
almost uniformly resistant to cefazolin. 


INDICATIONS 
Ancef (sterile cefazolin sodium, SK&F) is indicated in the treatment of 
the following serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hamophilus influenzae, 
Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 

Injectable benzathine penicillin is considered to be the drug of choice 

in treatment and prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever. 'Ancef' is effective in the eradication 

_ of streptococci from the nasopharynx, however, data establishing the 
efficacy of ‘Ancef' in the subsequent prevention of rheumatic fever are 
not available at present. 


Genitourinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 

Skin and soft-tissue infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant) and group A beta-hemolytic 
streptococci and other strains of streptococci. 

Bone and joint infections due to Staphylococcus aureus. 


Septicemia due to Streptococcus pneumoniae (formerly D. pneumon- 


iaej, Staphylococcus aureus (penicillin-sensitive and penicillin- resistant), 


Proteus mirabilis, Escherichia coli, and Klebsiella species. 


Endocarditis due to Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic streptococci. 
Appropriate culture and susceptibility studies should be performed to 
determine susceptibility of the causative organism to Ancef'. 
CONTRAINDICATIONS 
Ancef (sterile cefazolin sodium, SK&F) is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics. 
WARNINGS 

BEFORE CEFAZOLIN THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN. CEPHALO- 
SPORIN C DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSITIVE PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

There is some clinical and laboratory evidence of partial cross-aller- 
genicity of the penicillins and the cephalosporins. Patients have/been 
reported to have had severe reactions (including anaphylaxis) to 

both drugs. 

Any patient who has demonstrated some form of allergy, particularlv 
to drugs, should receive antibiotics cautiously. No exception should 
be made with reaard to 'Ancef'. 





Usage In Pregnancy: Safety of this product for use during pregnancy 
has not been established. 


Usage in Infants: Safety for use in prematures and infants under 

1 month of age has not been established. 

PRECAUTIONS 

Prolonged use of cefazolin sodium may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient 
is essential. 


When 'Ancef' is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction fo or glucose in the urine of 
patients on ‘Ancef' has occurred with Clinitest^ tablets solution. 


ADVERSE REACTIONS 
The following reactions have been reported. 


Hypersensitivity: Drug fevar, skin rash, vulvar pruritus, and eosino- 
philia have occurred. 


Blood: Neutropenia, leukopenia, thrombocythemia and positive direct 
and indirect Coombs tests have occurred. 


Hepatic and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of renal 
or hepatic impairment. . 
Gastrointestinal: Nausea, anorexia, vomiting, diarrhea, oral can- 
didiasis (oral thrush) have been reported. 


Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted. 

DOSAGE AND ADMINISTRATION 
'Ancef may be administered intramuscularly or intravenously after 
reconstitution. 


Dosage 

In adults, usual dosage for pneumococcal pneumonia is 500 mg. every 
12 hours. In acute, uncomplicated urinary tract infections, usual dosage 
is-1 gram every 12 hours. In mild infections caused by susceptible 

Gram positive cocci, usual dosage is 250 to 500 mg. every 8 hours. 

In moderate to severe infections, usual dosage is 500 mg. to 1 gram 
every 6 to 8 hours. 'Ancef' has been administered in dosages of 6 grams 
per day in serious infections such as endocarditis. 


'Ancef may be used in patients with reduced renal function with the 
following dosage adjustments: Patients with a creatinine clearance of 
55 mi./min. or greater or a serum creatinine of 1.5 mg. % or less can 
be given full doses. Patients with creatinine clearance rates of 35 to 

54 ml./min. or serum creatinine of 1.6 to 3.0 mg. %-can also be given 
full doses, but dosage should be restricted to at least 8-hour intervals. 
Patients with creatinine clearance rates of 11 to 34 ml/min. or serum 
creatinine of 3.1 to 4.5 mg. ?6 should be given 1/2 the usual dose every 
12 hours. Patients with creatinine clearance rates of 10 ml./min. or less 
or serum creatinine of 4.6 mg. % or greater should be given 1/2 the 
usual dose every 18 to 24 hours. All reduced dosage recommenda- 
tions apply after an initial loading dose appropriate to the severity of 

the infection. 


In children, a total daily dosage of 25 to 50 mg. per kg. (approximately 
10 to 20 mg. per pound) of body weight, divided into three or four equal 
doses, is effective tor most mild to moderately severe infections. Total 
daily dosage may be increased to 100 mg. per kg. (45 mg. per pound) 
of body weight for severe infections. Since safety for use in premature 
infants and in infants under one month has not been established, the 
use of ‘Ancef in these patients is not recommended. 

For additional information on dosage and administration, see package 
literature or contact your SK&F Representative. 

HOW SUPPLIED . 

Ancet (sterile cefazolin sodium, SIK&F) —supplied in vials equivalent 
to 250 mg., 500 mg. or 1 gram of cefazolin; in “Piggyback” Vials for 
intravenous admixture equivalent to 500 mg. or 1 gram of cefazolin; 
aro in ne Bulk Vials equivalent to 5 grams or 10 grams of 
cefazolin 


Smith Kline & French Laboratories 
Division of SmithKline Corporation, Philadelphia, Pa. 
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Cortisol concentrations in amniotic fluid and maternal plasma were determined by a 
competitive protein-binding assay in 14 patients in the midtrimester of pregnancy before 
and after intra-amniotic administration of prostaglandin Fea. Samples were obtained 

at three-hour intervals until abortion or until the fetal heartbeat ceased. The 

mean plasma levels of cortisol increased from 324 + 173 ng. per milliliter at hour 

0 to 524 + 272 ng. per milliliter at 6 hours (the peak elevated value). In amniotic fluid, 
the mean levels of cortisol increased from 4.71 X 2.5 ng. per milliliter to a maximum at 
9 hours of 10.24 + 2.5 ng. per milliliter. We concluded that at 16 to 20 weeks’ 
gestation the fetoplacental unit is capable of responding to prostaglandin Fra instillation 
by increased levels of cortisol in the amniotic fluid. (AM. J. OBSTET. GYNECOL. 127: 


639, 1977.) 


ELEVATED GLUCOCORTICOID levels in the blood of 
pregnant women have been described by many work- 
ers.’ Similarly, increasing concentrations of cortisol in 
amniotic fluid during normal pregnancy have been re- 
ported,” ? with cortisol levels rising from 5 ng. per 
milliliter at 10 to 15 weeks to 10 ng. per milliliter at 25 
to 35 weeks of gestation.’ The origin of this rise is most 
likely the fetus, possibly the fetal adrenal. The aim of 
this study was to investigate whether fetal response to 
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intra-amniotic, instillation of prostaglandin (PGFza is 
reflected in increased amniotic fluid concentrations of 
cortisol. 

à 

Materiali and methods 

Fourteen pregnant women in their fifteenth to twen- 
tieth week of gestation, who were admitted for elective 
abortion by intra-amniotic instillation of PGFoa, are in- 
cluded in this study. . 

Patients were admitted to the abortion unit. A 
routine physical examination was performed; a 10 ml. 
blood sample was drawn, and saline infusion was 
started. Amniotic puncture was carried out as previ- 
ously described," and a 5 ml. amniotic fluid sample was 
collected. PGFza was administered through an indwell- 
ing polyethylene catheter, at a concentration of ] mg. 
per milliliter. Each patient was under constant observa- 
tion and on complete bed rest. Following the instilla- 
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Table I. Cortisol concentrations (nanograms per milliliter) in amniotic fluid and maternal plasma following 


intra-amniotic infusion of PGFea 





Maternal plasma Amniotic fud 





Ca. 680 690 859 820 10.5 8.1 — 
Cr. 64: 114 95 200 162 4 : te 5.3 4.0 4.7 
Ro. T12 200 160 — — 2.6 1.5 6.8 — = 
Ma. 148 120 450 380. 550 3.4 3.9 6.5 9,1 6.3 
Ry. 270 450 510 - E 3.0 4.9 4.4 a B 
McD 230 | 270 550 _ — 1.8 4.6 6.4 — — 
Me 215 550 350 340 170 5.9 6.5 9.8 8.3 9.0 
Fl. 270 410 580 560 380. 2.8 2.2 7.5 13.7 11.4 
Cro 400 820 960 — — 3.2 2.5 4.4 — — 
Be. 400 550 880 — — 7.3 6.5 9.5 — = 
Va. 580 650 720 900 = 9.6 12.2 18.3 18.6 — 
On. 370 420 300 — — 9.1 11.8 8.9 = — 
Ko. 400 600 750 — - 5.6 4.1 5.5 = E 
Br. 400 — 225 360 380 5.6 6.9 6.8 9.9 8.3 
Mean 324 449 524 509 328 4.7 5.4 7.9 10.24 7.9 
S.D. 173 210 c 272 263 164 2.52 3:27 3.57 4.66 2:04. 
p* -— «0.01 «0.01 0.01 : N.S. - N.S. «0.001 «0.01 0.02 


N.S. =Not significant. 


*Significance of difference between values at each indicated time and zero time value calculated by method of difference between 


paired samples." 


Table II. Sodium (Na), potassium (K), and chloride (cl) concentrations (milliequivalents per liter) in amniotic 
fluid and maternal plasma following intra-amniotic infusion 5f PGFee 







Patient 


Br. 
K 3.3 3.4 3.9 5.5 
Na 134.0 134.0 134.0 152.0 
Cl 101 105 105 103 
Fl. 
K 2.9 3.0 3.4 4.5 
Na 135.0 136.0 134.0 132.0 
Cl 100 100 10] 98 
Cro. 
K 3.3 3.5 3.7 — 
Na 137.0 136.0 137.0 — 
Cl 103 102 .103 — 
Mc.D. 
K 3.4 3.3 3.4 — 
Na 137.0 137.0 139. 0 — 
Cl 100 102 102 — 
Ko . 
K 4.2 4.2 5.6 — 
Na 145.0 144.0 142.0 = 
Cl. 100 104 106 ~= 


tion of 40 mg. of the drug, the free end of the catheter 
was attached to a monitor for the detection of uterine 
contractions. Blood and amniotic fluid samples, 5. ml. 
each, At three 
hours, oxytocin infusion was started at a rate of 50 mU. 


were drawn at three-hour intervals. 


per minute. 
Fetal heartbeats were measured every hour by Doap- 


Maternal plasma 






Amniotic fluid 





aaa 3.5 3.8 4.9 
135 197 194 199 130 
113 107 101 105 106 

3.8 3.8 3.5 3.7 3.6 

184.0 117.0 193.0 126.0 129.0 
111 101 102 105 105 
3.9 3.8 4.7 - - 
136.0 120.0 122.0 - - 
3.9 3.7 4.0 x E 
137.0 132.0 133.0 - - 
112 109 110 - - 
4.9 4.9 5.1 - - 
145.0 144.0 142.0 - - 
110 107 107 - - 


tone. Upon heartbeat cessation or abortion, the cathe- 


< ter was withdrawn and sampling was terminated. 


Blood and amniotic fluid samples were centrifuged 
within two hours and the supernatants were stored at 
—20° C. until assayed. Cortisol was assayed by the com- 
petitive protein-binding method of Murphy.5 Stored 
human plasma was used as the source binding protein, 
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and dextran-coated charcoal was used as the adsorbent 


to separate free from bound steroid. As previously 
shown by Murphy;? cortisone binding in this system is 
sufficiently low not to interfere with the specificity of 
the assay for cortisol. Cortisol was separated from cor- 
tisone, progesterone, and other interfering steroids by 
chromatography on Sephadex LH-20, with cyclo- 


hexane:benzene:methanol (60:40:10) used as the 


solvent system. Our values were corrected for recovery 
which ranged from 73 to 93 per cent. 


Amniotic fluid electrolyte concentrations were de- 


termined in five patients (see Table II). 


Results 


All patients exhibited regular uterine contractions 
within 10 to 20 minutes after the intra-amniotic PGF 
instillation. Fetal heartbeat was observed for six hours 
after PGFæx infusion in all our patients, for nine hours 
in seven patients, and for 12 hours in five patients. 

The "zero-time" maternal plasma cortisol levels 
ranged between 64 and 680 ng. per milliliter, the 
mean value being 324+ 173 ng. per milliliter 5 
(mean + S.D.). At three hours, the mean cortisol level 
was 449 + 210 ng. per milliliter. At six hours, this rose 
to 524 + 272 ng. per milliliter (Table I), the peak 
plasma concentrations reached. The mean plasma cor- 
tisol levels at 3, 6, and 9 hours were significantly ele- 
vated (P = 0.01 and «0.01) above the “zero-time” 
values. j 

The amniotic fluid basal cortisol levels ranged from 
1.8 to 9.6 ng. per milliliter. The mean value was 
4.71 + 2.5 ng. per milliliter (Table I). Following PGFoa 
administration, cortisol concentrations in amniotic 
fluid increased to reach a maximum at nine hours (Ta- 


ble I). All mean values, except at three hours, were - 


significantly higher than the “zero-time” value. | 
Wide physiologic variations in plasma and in amniot- 
ic fluid cortisol levels were observed in our patients. A 
clear correlation could not be demonstrated between 
. changes in maternal plasma and amniotic fluid cortisol 


levels. However, in 10 of the 14 patients, a rise in both | 


plasma and amniotic fluid cortisol concentrations dur- 
ing the first six hours after PGFoq instillation was ob- 
served. 

No significant changes in the electrolyte concentra- 
tions in maternal plasma or amniotic fluid occurred as 
a consequence of PGFz« infusion. (Table II) 


Comment. 


Maternal plasma and amniotic fluid cortisol levels 
were determined in women at 15 to 20 weeks of preg- 
nancy before and after PGFee instillation. The range 
of values observed before administration of PGFoa, i.e., 
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basal cortisol concentrations, falls within the range of 


2, 3, 6-10 The increase in 


values given in the literature. 
amniotic fluid mean cortisol levels after intra-amniotic 
PGF,, administration (Table I) is considered to reflect 
increased cortisol content rather than decreased fluid 
volume.. The absence of significant alterations in am- 
niotic fluid electrolyte concentration speaks against a 
change in volume. The rise in amniotic fluid cortisol in 
human gestation, although accompanied by an in- 
crease in the cortisol content of maternal peripheral 
plasma, reflects a fetal rather than a maternal ori- 
gin.” !! Maternal cortisol readily crosses the placenta? ™; 


however, most of it is converted to cortisone as a result 


. of 118-dehydrogenase activity which is present in high 


quantities in the placenta.’ Following its administra- 
tion to pregnant patients, cortisol has been reported to 
reach the amniotic fiuid via placental transfer and 
excretion in the fetal urine rather than by direct trans- 
port across the amniotic membrane.” A maternal con- 
tribution to the increasing amniotic fluid cortisol levels, 
reaching a peak at nine hours, cannot be excluded. 

Our patients received oxytocin three hours after 
PGF was injected intra-amniotically. In amniotic 
fluid, the mean increase in cortisol was markedly 
higher during oxytocin infusion (2.5 and 2.3 ng. per 
milliliter increase during the second and third three- 
hour periods, respectively).than before (0.7 ng. per 
milliliter). This may signify increased fetal cortisol out- 
put due to augmentation of contractions by oxytocin. 
Similarly, a rise in maternal plasma cortisol levels was 
observed. | | 

To our knowledge, this is the first report dem- 
onstrating an increase in amniotic fluid cortisol con- 
centration following PGFoee instillation. The cortisol in 
amniotic fluid is considered to be of fetal origin," par- 
ticularly from the fetal adrenal; it reaches the amniotic 


i fluid via the fetal urine.” The fetal adrenal glands pro- 


duce cortisol autonomously as early as the first trimes- 
ter.” * Accordingly, the increase in amniotic fluid cor- 
tisol shown in our study may be due to the fetal “stress” 
of midtrimester abortion. A decrease in arterial uterine 


"blood flow following prostaglandin ‘administration’ 


could account for the rise in fetal cortisol. The con- 


' comitant increase in fetal venous stasis could lead to 


greater diffusion of cortisol into the amniotic fluid. Re- 
cently, evidence for increased fetal venous stasis has 
been provided. by the rise in progesterone concentra- 
tion in amniotic fluid following PGFsa administration.’ 


‘Alternatively, prostaglandins could stimulate the secre- 


tion of adrenal stercids. !& 18 


. The authors acknowledge the excellent technical as- 
sistance of Audrey Kahn and Chin-Chu Lin, M.D. 
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Effects of behavioral and medical variables on fetal 


growth retardation 


HERBERT C. MILLER, M.D. 
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Kansas City, Kansas 


Cigarette smoking, indulging in certain drugs, restricting maternal weight gain in 
pregnancy, failing to obtain sufficient prenatal care, undertaking pregnancy at loo early 
or too advanced an age, and being underweight for height at conception have in the past 
been identified with either increased premature births or births of term infants with fetal 
growth retardation. Each of these seven variables contains an element of maternal choice 
and has therefore been labeled by us as a behavioral variable. The combined group of 
mothers having these seven behavior variables was compared to a smaller group of 
mothers with medical complications and to a control group of mothers with neither 
behavioral nor medical variables. In the control group, there was a remarkably low 
incidence of premature births under 37 weeks (1 per cent), of term infants who had short 
body lengths at birth for their fetal ages (1.4 per cent), and of low-birth-weight infants (1 
per cent). As the number of seven behavioral variables increased from none to three or 
more per pregnancy, the incidences of premature births, of short-for-dates term infants, 
and of low-birth-weight infants increased proportionately and significantly. The 
incidences of these seven behavioral variables, occurring either singly or in combination, 
were inverse to the mothers’ socioeconomic status. However, the incidences of premature 
births, of growth-retarded term infants, and of low-birth-weight infants were high among 
mothers who had two or more behavioral variables in their pregnancies regardless of the 
mothers’ socioeconomic status. The group of mothers with behavioral variables in 
comparison to the smaller group of mothers with medical complications had lower 
incidences but higher absolute numbers of premature infants, of growth-reiarded term 
infants, and of low-birth-weight infants. Mothers who had medical complications as well 
as behavioral variables had more growth-retarded term infants than mothers with medical 
complications alone. (Am. J. OBSTET. GYNECOL. 127: 643, 1977.) 


THE EFFECTS of multiple; maternal factors on fetal 
growth retardation (FGR) have not been previously in- 
vestigated. In a study of the effects of socioeconomic 
factors on fetal growth, we reported some preliminary 
observations, showing that mothers with multiple in- 
dependent variables had significantly more low-birth- 
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weight infants («2,500 grams) than mothers with 
single independent variables.* The present study was 
undertaken to determine the frequencies of premature 


' births («37 weeks) and of births of term infants with 


two types of FGR among mothers with multiple inde- 
pendent variables. The two types of FGR in term in- 
fants were described in a recent report from this clinic." 

Mothers were placed in one of three groups for the 


= sake of simplicity. Group I was a control group and 


included mothers who had no medical or behavioral 
variables. Group II contained mothers who had be- 
havioral variables but none of the medical complica- 


tions seen in Group III. All mothers in Group III had 


medical complications of pregnancy and some of them 


- also had behavioral variables. Seven behavioral vari- 
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ables were investigated as follows: cigarette smoking, 
indulging in certain drugs, having a low weight gain 


644 Miller, Hassanein, and Hensleigh 


Table I. Type and number of medical variables 
occurring among 197 mothers 


Labor induced «38 wk.’ " 15 


Pre-eclampsia 90 
Hypertension at delivery -18 
Chronic hypertension 12 
Vaginal bleeding, trimester 3 20 

` Abnormal uterus ' | 3 
Abnormal placenta ‘dl 
Polyhydramnios 2 


Incompetent cervix 4 
Abnormal cord 2 
Chronic asthma 7 

- Thyroid disease rA 
Ulcerative colitis 3 
Heart disease 3 


*Most of these 15 mothers had spontaneous, premature 
rupture of their membranes. 


fOne mother had mild pulmonic stenosis; another had min- 
imal mitral insufficiency and aortic stenosis; a third had an 
idiopathic cardiac arrhythmia treated with indural. 


| during pregnancy, failing to obtain sufficient prenatal 
care, undertaking pregnancy at too. early or too ad- 
vanced an age, and being underweight for height at 
conception. Each of these seven variables involved 
maternal attitudes, habits, and choices in varying de- 
grees and hence they have been categorized by us 
under the term behavioral to distinguish them from 
the striculy medical variables, which obviously did not 
involve maternal choice. 


Materials and methods 

The study was limited to white mothers of single 
infants born consecutively at the University of Kansas 
Medical Center. Mothers who received prenatal care 


from other than the University staff and were referred: 


to the University for delivery were not included. In- 
fants with recognizable congenital anomalies and in- 
trauterine infections were not included. 

All mothers were interviewed by one of us (H. C. M.) 
to obtain information on the amount of smoking dur- 
ing pregnancy; their obstetric and. medical records 
were then reviewed for additional information. 
Mothers were placed in the smoking group if they 
smoked any cigarettes during any part of pregnancy. 
Mothers on specific drugs included those on addicting 
drugs and chronic alcoholics. Maternal weight gains in 
pregnancy were calculated in mean grams gained per 
week during the last two trimesters by methods de- 
scribed in our previous reports.” * A mean weight gain 
of 227 grams or less (0.5 pounds) per week in the last 
two trimesters was arbitrarily considered a low weight 
gain. According to Sargent's weight-height table for 
young women as reference, mothers were considered 
underweight at conception if their weights were 15 per 
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cent or more below normal for their heights. Mothers 
who had their current delivery before their seven- 
teenth birthdays were considered younger than opti- 
mal and those beyond their thirty-fifth birthday were 
considered more advanced in age than optimal. 
Mothers were judged to have insufficient prenatal care 
if they had no prenatal care or if they delivered within 
] month of the first prenatal visit. 

The length of gestation was calculated in terms of 
completed weeks whenever possible from the first day 
of the mother's last menstrual period. Results of these 
calculations were accepted only when there was good 
agreement between these calculations and signs of fetal 
maturation observed at birth, a pelvic examination in 
the first trimester, or sonographic measurements of the 
bipareietal diameter of the fetal head between 26 and 


:32 weeks. When conflicting data on fetal age pre- 


sented, the diagnosis of premature infant («37 weeks) 
and term infant (237 weeks) was made on the basis of 
Lubchenco's? table of physical and neurologic signs of 
maturity in newborn infants. 

All infants were weighed and measured by one of us 
(H. C. M.) according to methods previously reported 
from this clinic? Term infants were diagnosed as 
short-for-dates (SHFD) if their crown-heel lengths 
were at or below the 1.5 percentile for fetal age.! Term 
infants were classified as having low ponderal indices 
(LPI) if their ponderal indices were at or below the 
third percentile for fetal age.° 

Mothers were classified by the Admitting Office of 
the Medical Center in nonpoverty and poverty groups 
according to guidelines established in 1974 by the 
United States Department of Labor. The nonpoverty 
and poverty groups were each divided into two sub- 
groups depending on the occupation of the head of 
household. Taylor's? job classification was used. Per- 
sons in class C were mainly manual and service work- 
ers. Persons in class D were unemployed and 60 per 
cent were on welfare. 


Results 


The types of medical complications and the number 
of mothers involved with each complication are shown 
in Table I. 

' Pregnancy outcomes among the three groups of 
mothers are compared in Table II. Mothers with medi- 
cal complications had the highest incidences of prema- 
ture births and of growth-retarded term infants among 
the three groups. However, most of the premature in- 
fants and growth-retarded infants in this study were 
born to the larger group of mothers with behavioral 
variables. Mothers with neither medical nor behavioral 
variables had remarkably low incidences of premature 
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Table II. Pregnancy outcome according to type of variables present in mothers 












Maternal Types of 7 
variables present mothers No. 
I None 624 6 
II Behavioral only 719 44 
III Medical* 197 92 


*Over half of these mothers also had behavioral variables. 






Low birth 
weight 





9 1.4 16 2.6 6 1.0 
53 1.4 26 3.6 64 9.0 
10 5il 16 8.1 40 20.4 


Table III. Incidence of multiple behavioral variables among mothers with seven | 


different types of behavioral variables 














. Number of variables Per cent of 
Total mothers with 
1. Cigarette smoking 572 382 154 36 33 
2. Under 17 years of age 56 2o 24 10 61 
3. Over 35 years of age 28 11 IB 6 61 
4. Underweight for height 85 30 36 19 65 
5. Low weight gain i 146 41 8] 24 72 
6. Insufficient prenatal care 79 20 - 34 25 75 
7. On specific drugs 8 0 2 6 100 
Table IV. Pregnancy outcome according to number of behavioral variables present per mother 
No. of Premature Low birth 
behavioral («37 wk.) weight 
Maternal Mothers variables 
I 624 0 variables 6 1.0 9 1.4 16 2.6 6 1.0 
II 506 ] variable 25 4.9 34 OT 16 9:2 34 6.7 
168 2 variables 9 5.4 14 8.3 7 4.2 17 10.1 
45* =3 variables 10 22.2 5 ILI ES 6.7 13 28.9 


*Four mothers had four behavioral variables each. 


infants, SHFD infants, and low-birth-weight infants. 

Data in Table III reveal that mothers in Group II, 
the behavioral group, usually had two or more of the 
seven variables instead of just one. The frequency with 
which mothers presented with multiple behavior vari- 
ables ranged from a low of 33 per cent among mothers 
who smoked cigarettes during pregnancy to 100 per 
cent among mothers who indulged in specific drugs. In 
six of the seven behavioral categories in Table III, the 
incidence of mothers with multiple variables was over 
60 per cent. 

Pregnancy outcome for infants is shown in Table IV 
according to number of behavior variables present in 
their mothers’ pregnancies. Comparisons between 624 


mothers with no variables present and 45 mothers who | 
had three or more variables showed respective in- 
creases in births of premature infants from 1 to 22 per 
cent, of SHFD infants from 1.4 to 11 per cent, of LPI 
infants from 2.6 to 6.7 per cent, and of low-birth- 
weight infants from 1 to 29 per cent. With the least- 
square method, regression lines of premature, SHFD, 
LPI, and low-birth-weight infants on the number of 
variables were fitted. The regression coefficients are as 
follows: for premature infants (4.2), for SHFD infants 
(3.6), and for low-birth-weight infants (6.4); all are sig- 
nificantly different from zero (p « 0.05). Births of in- 
fants with LPI's increased steadily but not with statisti- 
cal significance as the number of variables increased. 
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Table V. Incidence of behavior variables according to socioeconomic class 








Professional 
and 
managerial 


Behavior 





Socioeconomic classes 


io a None 265 71.2 159 47.2 106 33.8 94 29.8 
H Multiple 17 4.6 47 13.9 63 19.8 86 27.2 
us Single 90 94.9 131 38.9 149 46.9 136 43.0 
Total 372 100.0 337 100.0 318 100.0 316 100.0 
Table VI. Pregnancy outcome among mothers with multiple behavioral variables according to their 
sog economic class 
d Infants 
£a Premature pe Low birth 













Total 


(«37 wh.) 
blc No. of. 
Social class mothers No. 
A 17 2 11.8 
B 47 - 2 4.3 
C 63 5 7.9 
D 86 . 10 11.6 


LN 
As indicated in Table IV, there were 213 mothers 
who had multiple behavioral variables. Ninety per cent 
of these 213 mothers smoked cigarettes during preg- 
nancy. The two combinations of variables that occurred 
most frequently were cigarette smoking and low 
weight gains in pregnancy (N = 87) and cigarette 
smoking and being underweight for height at concep- 
tigp(N = 47). Cigarette smoking occurred in combina- 
idt with each of the remaining variables. The fre- 
quency of premature births and/or of growth-retar ded 
infants was high in all different combinations of vari- 
ables. The number of infants in each of the several 
different combinations was not sufficient for satisfac- 
tory statistical analysis. 

The highest incidence of mothers with E 
variables was in the low socioeconomic classes (Table 
V). Twenty-seven per cent of mothers in the lowest 
social class had multiple behavioral variables compared 
tov#'6 per cent of mothers in the highest social class. 
Forty-three per cent of mothers in the lowest social 
class had single variables compared to 24 per cent of 
mgthers in the highest class. 

‘Mothers with multiple behavioral variables had high 
incidences of premature, SHFD, LPI, and low-birth- 


- 


weight 


29.4 1 5.9 5 29.4 
8.5 3 6.4 3 6.4 
6.3 2 3.2 6 9.5 
7.0 4. 4.7 15 17.4 


weight infants irrespective of their socioeconomic 
status (Table VI). . 

There were 197 mothers with medical variables and 
pregnancy outcome for this group of mothers is shown 
in Table VII. Over half the 197 mothers had behavior 
variables in addition to their medical problems. Among 
mothers with medical and multiple behavioral vari- 
ables, the incidences of SHFD and LPI infants were 
three and two times higher than the respective inci- 
dences in the group of mothers with medical problems 
alone. 
Pregnancy outcome among others who had cig- 
arette smoking as their single variable is shown in 
Table VIII. Compared to mothers with no variables, 
there were significant increases in premature births, 
births of SHFD infants, and births of low-birth-weight 
infants among mothers who smoked cigarettes during 


. pregnancy. 


Comment 


The seven behavioral variables in the present study 
were selected because previous investigators had as- 
sociated them with increased frequencies of premature 
infants and/or infants with FGR.9^!! The results of the 
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Table VII. Pregnancy outcome among mothers with medical variables according to number of behavior variables 














Behavioral and medical variables on fetal growth retardation: 647 


= 


present ' 
Infants . 
Premature Low birth 
behavior No. of 
None 91 17 18.7 4 9 20.9 
Single 73 > 9 12.3 l 14 7 d 12 16.4 
Multiple 99: 6 18.2 EJ 15.1 A 12.1 9 27.9 
Total 197 32 (16.2) 10 (5.1) 16 (8.1) 40 (20,47; 
Table VIII. Pregnancy outcome compared between smoking and nonsmoking mothers 
Infants 
Term "a 
Premature Low birth e 
( «37 wk.) SHFD LPI weight 





Mothers 
Nonsmoking 
Smoking 
Significance of difference by x? test p 


present study emphasize the difficulty in evaluating 
single, growth-retarding factors in pregnancy. The in- 
cidence of multiple behavioral variables was so great 


among mothers who were involved with any one of the 


seven behavior variables and the incidence of prema- 
ture births and of growth-retarded term infants was so 
high among mothers with multiple behavioral variables 
that finding mothers who had only a single variable was 
difficult except in the case of cigarette smoking. It will 
require several times the number of mothers in the 
present study before we can determine the effects on 
fetal growth of infants born at too early or too ad- 
vanced a maternal age, low maternal weight gains in 
pregnancy, being underweight for height at concep- 
tion, and insufficient prenatal care. We may not be able 
to find sufficient mothers who were involved only with 
large alcoholic consumption or addicting drugs during 
pregnancy. BN 

The seven variables in the present study are not the 
only ones that can be listed under the term "be- 
havioral." However, they do seem to be the important 
ones. Other so-called behavioral factors include mater- 
nal marital status, occupations, and years of schooling. 
These three factors, along with eight other social and 
economic factors, were ‘investigated by Naylor and 
Myrianthopoulos,! * who concluded, “While the regres- 
sion of birth weight on many socioeconomic variables is 
highly significant, very little of the variance in birth 


9 1.4 16 2.6 6 1.0 
27 7.] 10 2.6 27 7.8 
«0.001 NS «0.001 
weight is accounted for by these variables." In our pre- 


vious study of socioeconomic factors, no significant dif- 
ferences in mean birth weights and incidences of; low- 
birth-weight infants were observed between the highest 
and lowest social classes, provided mothers refrained 
from cigarette smoking and indulging in certain drugs, 
did not have low weight gains during pregnancy, ‘and 
did not abstain from any prenatal care. We observed 
significant differences between the highest and lowest 
social classes in mothers’ marital status, mean years of 
schooling, and mean years of age as well as in family 
economic status and occupations of head of househgld, 
but these factors could not be correlated to fétal 
growth. Other studies of the effects of social factors in 
the United States on fetal growth have failed to find 
significant variables. Comstock and co-workers'? ob- 
served no significant relation between incidences.of 
LBW infants and indices of adequate housing ofthe 
location of families in urban or rural settings. Moiris, 
Udry, and Chase concluded that prevention of un- 
wanted pregnancies would not significantly reduce the 
over-all birth rates of low-birth-weight infants. The 
importance of the seven behavioral variables listed: in 
the present study is attested to by the remarkably léw 
incidences of premature infants, of SHFD infants, and 
of low-birth-weight infants among mothers whose life 
style did not include the seven behaviors which: we 
studied. 


648 Miller, Hassanein, and Hensleigh 


Summary 


Pregnancy outcome was determined for infants born 
to three groups of mothers; namely, mothers with 
medical complications, mothers with one or more of 
seven selected behavioral variables but without medical 
complications, and mothers with neither medical nor 
behavior variables. An element of maternal choice was 
recognized in each of the seven behavioral variables. 


Incidences of premature births («37 weeks), of . 


short-for-dates (SHFD) infants, and of low-birth- 
weight (LBW) infants werte remarkably low in the 
group of mothers with neither medical nor behavioral 
variables. The probability of premature birth, births of 
SHFD, and LBW infants increased significantly accord- 
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ing to the number of behavior variables present per 
pregnancy. 

Behavioral factors occurring both singly and in com- 

bination were more frequently observed in lower than 
in high socioeconomic classes. The incidence of prema- 
ture births and of growth- -retarded term births was 
high among mothers with multiple behavioral variables 
in their pregnancies regardless of their socioeconomic 
status. . 
Cigarette smoking was the only single variable for 
which there were sufficient data for satisfactory statisti- 
cal analysis. Cigarette smoking was associated with a 
significant increase in premature births and births of 
SHFD and LBW infants. 
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Mechanical and metabolic effects of insulin on newborn 


lamb myocardium 


S. EVANS DOWNING, M.D. 
JOHN C. LEE, Pu.D. 
ROBERT P. RIEKER, M.D. 


New Haven, Connecticut 


The effects of insulin on myocardial contractility (MC) and metabolism were studied m 18 
newborn lambs. Cardiac work and rate were kept constant. Following insulin (80 units, 
intravenously), contractility increased and remained elevated for 1 hour. This was not 
prevented by beta blockade or glucose infusion. Myocardial extraction and upiake of 
glucose and nonesterified fatty acid (NEFA) increased, the arterial concentration of both 
decreased. But after glucose fell to less than 20 per cent of control, uptake of both glucose 
and NEFA declined as did MC. It is concluded that in the neonate insulin increases MC 
as well as substrate uptake. (AM. J. OBSTET. GYNECOL. 127: 649, 1977.) 


THE RELATIVE IMPORTANCE of carbohydrate me- 
tabolism for energy production in developing fetal and 
newborn myocardium has been recognized for many 
years. The prevailing view is that carbohydrate 
moieties represent the predominant, if not nearly ex- 
clusive substrate source, in contrast with mature cardiac 
tissue which preferentially uses lipid fractions. This 
concept is supported by the demonstration that many 
of the enzymatic pathways necessary for lipid utiliza- 
tion by fetal mitochondria are incompletely devel- 
oped.’ Oxidative phosphorylation, on the other hand, 
is probably no less efficient than in adult myocardium.? 

The present investigation was undertaken to assess 
the consequences of metabolic manipulation through 
the use of large doses of insulin on the mechanical 
performance and biochemical patterns of neonatal 
myocardium. Questions were focused to determine the 
effects of insulin-induced hypoglycemia on glucose 
and nonesterified fatty acid (NEFA) extraction and up- 
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take. The contribution of beta-adrenergic activity and 
the effects of insulin when hypoglycemia is prevented 
was examined. The relationship of these factors to MC ` 
and oxygen metabolism in the developing myocardium 
are also reported. 


Materials and methods 


Twenty-two lambs of mixed breed, ranging in age 
from 6 hours to 5 days and in weight from 2.2 to 6.3 
kilograms, were anesthetized with sodium pentobarbi- 
tal and prepared for simultaneous measurement of left 
ventricular performance, coronary flow, and myocar- 
dial metabolism as described in detail in a previous 
paper.* The principal features of the preparation will 
be summarized. 

The trachea was exposed and intubated, the chest 
opened in the midline, and ventilation maintained with 
a Harvard constant volume pump. The ductus ar- 
teriosus was ligated. Heparin (1,000 units) was given 
intravenously to prevent clotting in the recording cath- 
eters and extracorporeal system. The descending 
thoracic aorta was cannulated, and instantaneous aortic 
flow measured with a Statham (6.0 mm. oute. diame- 
ter) extracorporeal flow transducer and a Medicon 
K-2000 electromagnetic flow meter. Aortic flow was 
passed through a Sarns heat exchanger and returned 
to the descending aorta and the brachiocephalic artery 
(Fig. 1). Systemic flow and aortic pressure were con- 
trolled by a roller pump with an adjustable constant- 
pressure reservoir in the extracorporeal circuit. The 
system was primed with freshly drawn heparinized (5 
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Fig. 1. Preparation for control and measurement of left ventricular performance and measurement 

of coronary sinus blood flow. Descending aorta and brachiocephalic artery cannulated. Systemic flow 

and aortic pressure controlled by roller pump and adjustable constant-pressure reservoir. Blood 
température controlled with heat exchanger and beart rate by electrical pacing. Aortic and 
ventricular pressures measured with Sanborn transducers (TR). Cardiac output measured with 
cannulating electromagnetic flow probe. Coronary flow measured by cannulation of coronary sinus 

through hemiazygous vein. Sinus closed proximally by stitch ligation near its orifice. Flow from sinus 

| catheter diverted to external jugular vein. Blood samples withdrawn simultaneously from aorta and 

a2 coronary sinus line for determination of oxygen content, glucose, and nonesterified fatty acid con- 


tents. See text for further description. 


mg. per 100 milliliters) maternal blood. Blood temper- 
ature was maintained at 38 +1° C. and measured with a 
Yellow-Springs probe and telethermometer. Arterial 
pH, Pos, and Pcos were continuously monitored with a 
Jewett flow-through electrode assembly with three 
Beckman 160 physiologic gas analyzers. The values 
were frequently checked with an Instrumentation Lab- 
oratories blood-gas analyzer and pH system. 
Aortic and left ventricular pressure measurements 
were made with Sanborn transducers. The maximal 
rate of rise of left ventricular pressure (dP/dt max.)-was 
obtained with an R-C differentiating circuit. Heart rate 


was controlled by electrically pacing the left atrium: 


with a Grass stimulator. Pressures, aortic flow, heart 
rate, and left ventricular dP/dt measurements were 
recorded on a Sanborn model 350 oscillograph at chart 
speeds of 0.5 or 100 mm. per second. | 
Coronary blood flow was measured by cannulation 
of the coronary sinus through the hemiazygous vein. 
The coronary sinus was then closed by stitch ligation 
‘near its right atrial orifice. Flow from the coronary 


sinus catheter was diverted to the external jugular vein. 
A "T" connector was placed in the tubing to permit 
temporary flow of coronary sinus blood into a 


" graduated cylinder for timed collections and for sam- 


pling (Fig. 1). 

J Arterial and venous blood samples were withdrawn 
simultaneously from the aorta and coronary sinus for 
determination of oxygen content, glucose concentra- 
üon (Glucostat, Worthington Biochemical), nonester- 
ified fatty acid contents,* and for measurement of pH, ' 
Pos, Pcos, and hematocrit. Myocardial oxygen con- 
sumption (MVOsz) and glucose and fatty acid uptake 
and extraction were calculated. Cardiac output was ob- 
tained by summing systemic blood flow and coronary 
sinus flow. External cardiac work and heart rate were 
kept constant in each lamb. 

After initial control samples were obtained, 80 units 
(1 c.c.) of crystalline insulin (Eh Lilly & Co.) were given 
intravenously in seven lambs. Measurements were ob- 
tained at 30 minutes, ] hour, and 1% hours after giving 
insulin. Similar studies were done in three lambs sub- 
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NEWBORN LAMBS AGE 6 HR TO 5 DAYS BW 2.3 TO 4.5 kg 


o INSULIN (N27) 
Ye 55.2 (a79.0152X) 


9 INSULIN (Nx7) 
Y*103.7 {679-0197 X} 


re 0.997? r = 0.997 
109 * B BLOCKADE + * BBLOCKADE + 
NSULIN (N= ; NSULI z 
Ya 38.9 te- 0.02bx) Y=100.5 { Jooisax, 
80 r* 0.998 998 ` 


GLUCOSE ARTERIAL CONC. (mg %) 
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o 
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Fig. 2. Relationship of time following insulin to arterial glu- 
. cose concentration (left panel) and per cent of preinsulin arte- 
rial glucose concentration (right panel) in seven unblocked 
lambs (open circles) and three beta-blocked lambs (closed cir- 
cles). Arterial glucose concentration fell exponentially from 
57 to 14 mg. per 100 ml. and from 39 to 6 mg. per 100 ml., 
respectively, with a half-time of approximately 35 minutes. 
The concentration curve was somewhat lower in the blocked 
group, but the per cent changes were identical (right panel). 
Vertical brackets indicate S.E.M. 


jected to beta blockade with practolol (1 mg. per kilo- 
gram) and compared with unblocked animals. 
Significant blockade was demonstrated by the.absence 
of an inotropic response to a test bolus of isoproterenol 


(0.1 ug, intravenously). Prior to practolol a 50 to 100 - 


per cent increase of dP/dt max. resulted. An additional 
three lambs were given practolol and studied following 
the administration of 1 c.c. of insulin diluent (two ani- 
mals) or 1 c.c. normal saline (one animal). In order to 
assess the effects of insulin in the absence of hypogly- 
cemia, three lambs were given a continuous infusion of 
glucose (5 per cent in saline, 0.4 ml. per minute) follow- 
ing insulin (80 units). Two lambs were given 1 c.c. of 
normal saline. These were subjected to the same pro- 
tocol as those given insulin. Four of the 22 prepa- 
rations could not be used because of technical failures. 
All data in this study were processed and analyzed by 
standard statistical methods. The difference was con- 
sidered to be significant when the p value was less than 
5 per cent. 


Results 


Effects of insulin administration on arterial glu- 
cose concentration. Relationship to time and beta- 
adrenergic blockade. Mean arterial glucose concentra- 
tion in seven lambs immediately prior to insulin was 57 
(+14 S.E.) mg. per 100 ml. As shown in Fig. 2, these 
values declined progressively over the 90 minute study 
period to 14 (+5 S.E.) mg. per 100 ml. In three lambs 
given practolol, the initial mean value was somewhat 
less (39 + 8 S.E.) mg. per cent. A parallel decline was 
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Fig. 3. Effect of insulin on left ventricular performance and 
myocardial oxygen metabolism in the seven lambs without 
blockade. Mechanical conditions held constant. Thirty min- 


‘utes after insulin (upper panel) there was a significant in- 
- crease in mean Lv dP/dt max. to 3,300 mm. Hg over the initial 


control value of 2,500. This increment continued to 60 min- 


' utes, but by 90 minutes had’ declined to near initial control 
-levels. Second panel shows average values for end-diastolic 


pressure (LVEDP) which changed little until 90 minutes after 
insulin when there was a slight rise to 7 cm. H:O. Myocardial 
oxygen extraction (third panel) fell from 67 to 48 per cent 
following insulin, but coronary flow (CF) increased (fourth 
panel) so that myocardial oxygen consumption (MVOs, bot- 


' tom) increased only slightly. Vertical brackets indicate S. E.M. 


AP, aortic pressure; CO, cardiac output; HR, cardiac fre- 
quency. 


observed with time following insulin, and at 90 min- 
utes the mean concentration was 6 (+1 S.E.) mg. per 


cent. The half-time for each curve was approximately 


35 minutes. When the data were analyzed in terms of 
per cent of preinsulin concentration (Fig. 2, right 
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Fig. 4. Comparison of per cent changes of dP/dt max. follow- 


ing insulin in animals without beta blockade (hatched bars) 
and with those given practolol (solid bars) at similar time 
intervals. The initial level before insulin was considered 100 
per cent. During the first % hour dP/dt increased to about 135 
per cent of preinsulin values, remained elevated at 1 hour and 
returned to control at 90 minutes. The increase in blocked 
animals was similar to untreated animals. Lambs given con- 
tinuous glucose infusion to prevent hypoglycemia (stippled 
bars) did not differ from the hypoglycemia groups. Vertical 
brackets indicate S. E.M. 


panel), the curves were found to be statistically identi- : 


cal. Thus, the relative influence of insulin on arterial 
glucose concentration was not influenced by beta block- 
ade with practolol. 


Influence of insulin on myocardial contractility 


and oxygen metabolism. The data from seven lambs 


not subjected to beta blockade are summarized in Fig. 


3. With hemodynamic conditions (aortic pressure, car- 
diac output, and heart rate) held constant, 30 minutes 
following insulin administration there was a substan- 
tially higher level of left ventricular contractility as 
reflected by an increased of LV dP/dt max. from 2,531 
(+164 S.E.) mm. Hg per second to 3,341 (+204 S.E.) 
mm. Hg per second with no significant change of 
LVEDP. Mean arterial glucose concentration was 33 
mg. per cent. This increment of dP/dt max. persisted 
for 1 hour, but at 90 minutes (glucose 14 mg. per cent) 
declined to near control values while LVEDP rose 
slightly to 7 cm. H30. 

Myocardial oxygen extraction fell substantially from 
65 to 47 per cent at I hour (p < 0.05) (Fig. 3, middle 
panel), but this was accompanied by an increase of 
coronary flow. Oxygen consumption (lower panel) 
tended to increase during the course of the experi- 
ment, but the change was not statistically significant. 

Changes in contractility engendered by insulin ad- 
ministration as evidenced by dP/dt max. were also 
measured in lambs subjected to beta blockade and 
those held normoglycemic by glucose infusion. The re- 
sults are compared in Fig. 4 in terms of per cent of 
` preinsulin values. In those lambs given insulin only, 
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Fig. 5. Effects of insulin on myocardial glucose and fatty acid 
metabolism. Upper panel shows the arterial concentration of 
glucose (closed circles) and NEFA (open circles). This value 
progressively decreased with time after giving insulin. But at 
90 minutes the fatty acid concentration reversed toward con- 
trol levels while glucose continued to decline. Both myocardial 
extraction (middle panel) and uptake (lower panel) of glucose 
and fatty acid increased progressively as arterial concen- 
trations decreased over the 60 minute period. With the 
further fall of glucose concentration to less than 20 mg. per 
100 ml. at 90 minutes fatty acid extraction fell sharply while 
glucose extraction remained elevated. But uptake of both glu- 
cose and fatty acid by the myocardium declined toward con- 
trol levels. Vertical brackets indicate S.E.M. i 


during the first 30 minutes dP/dt max. increased to 134 
per cent of preinsulin levels, remained elevated at 1 
hour, and returned to near control (110 per cent) at 90 
minutes. In control animals not given insulin, dP/dt 
max. was approximately 110 and 98 per cent of initial 
control values at 60 and 90 minutes, respectively. At 
each time interval the increase in the blocked animals 


. was similar in magnitude and did not differ statistically. 


Moreover, those lambs given glucose to prevent hypo- 
glycemia (and potential augmentation of sympathetic 
activity sufficient to override the blockade) also did not 


-differ significantly from those given insulin alone. 
Animals subjected to beta blockade but not given insu- 
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lin showed no significant change of dP/dt max. from 
initial control values following blockade at any of the 
intervals studied. Thus, these data indicate that in the 
newborn lamb insulin elicits a positive inotropic effect 
which cannot be ascribed to adrenergic mechanisms, 
which is not influenced by arterial glucose concentra- 
tion in the range studied and which persists for ap- 
proximately 1 hour under the conditions of these ex- 
periments. 

Myocardial glucose and fatty acid (NEFA) metabo- 
lism following insulin administration. The progres- 
sive hypoglycemia observed in lambs given insulin was 
accompanied during the first hour by a parallel decline 
in NEFA concentration in arterial blood (Fig. 5) from 
4.58 (+1.03 S.E.) to 2.55 (+0.45 S.E.) mg. per 100 ml. 
With the further decline of glucose concentration from 
23 mg. per 100 ml at 1 hour to 14 mg. per 100 ml 90 
minutes after insulin, this trend reversed and NEFA 
concentration rose to 3.70 (+1.05 S.E.) mg. per 100 ml 
(Fig. 5, upper panel). 

Both myocardial extraction and uptake of glucose 
increased progressively during the first hour following 
insulin (Fig. 5, middle and lower panels), while arterial 
concentrations fell to about 35 per cent of control. 
With more severe hypoglycemia at 90 minutes, glucose 
extraction remained elevated (21.5 per cent compared 
with 9.9 per cent prior to insulin), but uptake fell from 
a maximum of 7.17 (+1.83 S.E.) mg. per minute per 
100 grams LV to 3.61 (+0.97 S.E.). Extraction of 
NEFA also increased during the first hour from 16.4 
(+4.3 S.E.) to 30.3 (+8.7 S.E.) per cent, but in contrast 
with glucose, fell sharply to 6.5 (+3.6 S.E.) per cent at 
90 minutes. However, uptake by the myocardium 
paralleled glucose, rising from 0.59 to 1.05 at 1 hour 
and declining to 0.10 mg. per minute per 100 grams 
LV at 90 minutes. 

In contrast with lambs permitted to become hypo- 
glycemic following insulin, those given glucose showed 
a progressive decline in arterial NEFA concentration 
which was not accompanied by a secondary rise 90 
minutes after insulin (Fig. 6). In these the arterial glu- 
cose averaged 96 mg. per 100 ml., as compared with 
the former group which averaged 14 mg. per 100 ml. 
The threshold for glucose below which NEFA concen- 
tration ceases to fall and begins to rise is, therefore, 
approximately 20 mg. per 100 ml. 

The influences of beta blockade and glucose admin- 
istration on myocardial uptake of glucose and NEFA in 
lambs following insulin was examined and the results 
are compared in Fig. 7. The data from those given 
insulin only are included to facilitate comparison. As 
shown in the left panel for the first hour following 
insulin, glucose uptake rose in both the blocked and 
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Fig. 6. Changes in arterial nonesterified fatty acid (NEFA) 
concentrations in lambs given insulin (open circles) compared 
with those in which hypoglycemia was prevented by giving 
glucose (X). Progressive fall in NEFA in former group fol- 
lowed by rebound when glucose fell below 20 mg. per 100 ml. 
Progressive decline in lambs given glucose but rebound 
abolished. Vertical brackets indicate S.E.M. 


the unblocked groups, but by 90 minutes had returned 
to initial values. Thus, in the blocked group uptake 
rose from 1.03 (+0.84 S.E.) to 9.70 (£5.30 S.E.), but 
returned to 2.13 (+0.23 S.E.) mg. per minute per 100 
grams LV. In lambs given glucose, the maximal uptake 
at 1 hour was 19,0 (9.3 S.E.) mg. per minute per 100 
grams LV, or about twice that of the hypoglycemic 
groups. But at 90 minutes uptake in these animals also 
returned to near control values falling to 6.35 (+3.81 
S.E.) mg. per minute per 100 grams LV. 
Simultaneous changes in NEFA uptake in the above 
groups are illustrated in the right panel of Fig. 7. With 
hypoglycemia in either the blocked or unblocked 
group, insulin was associated with an increase of NEFA 
uptake at 1 hour. But this was followed by a decline at 
90 minutes in spite of a higher arterial concentration in 
both groups. These findings may be contrasted with 
lambs with higher glucose levels (89 to 96 mg. per 100 
ml.) engendered by glucose infusion. In these, NEFA 
uptake declined from 0.48 (£0.13 S.E.) to 0.29 (+0.12 
S.E.) mg. per minute per 100 grams LV at 30 minutes. 
At 60 and 90 minutes NEFA uptake by the myocar- 
dium could no longer be detected. It is therefore likely 
that carbohydrate served as the virtually exclusive sub- 
strate source under these conditions, in contrast to 


654 Downing, Lee, and Rieker 


NEWBORN LAMBS AGE 6 HOURS TO 5 DAYS 





0 30 60 980. 0 30 60 90 
TIME (minutas) 


Fig. 7. Summary of changes in myocardial uptake of glucose 
(left panel) and nonesterified fatty acid (NEFA, right panel) 
under the several experimental conditions. During the first 
hour following insulin, glucose uptake rose in both unblocked 
(open circles) and blocked (closed circles) group, but by 90 
minutes had returned to initial values. In lambs given glucose 
(X) maximal uptake was twice hypoglycemic groups, but also 
returned toward control after 1! hours. With hypoglycemia, 
insulin produced a modest increase in NEFA uptake at | hour 
(right panel) with a decline at 90 minutes. In lambs given 
glucose infusion (x), myocardial uptake of NEFA declined to 
zero at 1 hour and remained at that level for remainder of 
experiment. | | 


animals with reduced glucose availability (23 mg. per 
100 ml. or less). l , 


Comment 


It may be concluded from the findings reported in 
the present study that the administration of insulin in 
the newborn lamb elicits a substantial positive inotropic 
action which is maximal after 30 minutes, persists for 
approximately 1 hour, and largely disappears within 
90 minutes. These findings are consistent with the 
early observations of Visscher and Muller? with the 
adult dog heart-lung preparation. These workers de- 
scribed a reduction in ventricular volume under condi- 
tions of constant external work, implying increased ex- 
ternal work for a given initial fiber length. We used the 
more sensitive measure of inotropic state, dP/dt max. 
which reflects changes in contractile element velocity. 
With this measure, insulin produced an average in- 
crease of about 35 per cent over initial control values. 
However, changes in LVEDP which reflect diastolic 
volume in the absence of compliance changes, and, 
therefore, are more comparable to the measurements 
of Visscher and Muller,® were small and would not 
have led to the conclusion that insulin had elicited an 
inotropic effect. Thus, under conditions of constant 
external work and heart rate mean LVEDP fell from 
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4.6 (+0.3 S.E.) to 4.1 (x0,5 S.E.) cm. H20 at 30 min- 
utes, and at 1 hour had returned to 4.7 (x0.3 S.E.) 
cm. H20 (Fig. 3). These changes were not statistical- 
ly significant. 

While the difference between this study and that of 
Visscher and Muller? may be related to species or de- 
velopmental factors, it would seem more likely that the 
greater propensity for early failure in the isolated 
heart-lung preparation is an important consideration. 
Within limits a given inotropic intervention elicits a rel- 
atively greater mechanical response from less contrac- 
tile hearts. This view is supported by the work of Luc- 
chesi, Medina, and Kniffen’ who reported a positive 
response to insulin with isolated canine papillary mus- 
cle preparations, but only when the hormone was given 
after prolonged incubation (17 hours) associated with a 
marked reduction in maximal isometric tension devel- 
opment. In our control preparations after 90 minutes 
dP/dt max. was 98.5 (+1.1 S.E.) per cent of initial con- 
trol values, and LVEDP was only 6.5 cm. H3O. Thus, 
there was no evidence for significant deterioration in 
the control or experimental groups during the full du- 
ration of the study period. The observation that insulin 
produces a pronounced increase in external work for a 
given filling pressure in hearts depressed with a 
halothane is also consistent with the above interpreta- 
tion." 

Studies with adult myocardium have in general 
failed to demonstrate a positive inotropic effect from 
insulin in either the intact? or isolated muscle system 
unless specifically depressed by another intervention 
such as propranolol administration’ or anoxia,” but 
only if the latter is severe. It is pertinent that barbitu- 
rates do not exhibit this effect.” The suggestion has 
been made that earlier studies,? which reported a posi- 
tive inotropic actiori, may have been done with impure 
preparations contaminated with glucagon which can 
mimic catecholamine action. Additional mechanisms in 
intact animals may include adrenergic stimulation re- 
lated to hypoglycemia or possibly a direct action of in- 
sulin on cardiovascular centers within the CNS." In the 
newborn lamb it is unnecessary to invoke extracardiac 
mechanisms to explain these findings. Responses to 
equal magnitude were obtained in lambs subjected to 
either beta-adrenergic blockade or given glucose to 
prevent hypoglycemia (Fig. 4). This, of course, does 
not exclude a contribution from autonomic mecha- 
nisms in lambs not so treated, but does establish a di- 
rect myocardial action of insulin which results in sub- 
stantial improvement in performance. It is also un- 
likely that glucagon contamination could explain these 
results: The crystaline preparation used (Lilly) in- 
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cludes only trace amounts of glucagon. Thus, 80 units 
would be expected to contain only about 15 yg or less 
than 5 ug per kilogram of body weight. We have shown 
in earlier work that giving as much as 150 wg per kilo- 
gram intravenously fails to produce a detectible ino- 
tropic effect in the lamb.” Finally, in responsive animals 
(adult dogs or cats) the effect is characteristically more 
rapid, becoming maximal in 5 to 10 minutes and 
largely disappearing in 30 minutes.” | 

For the first hour following insulin, glucose uptake 
rose in both the unblocked and blocked animals (Fig. 7, 
left panel) but by 90 minutes had returned to initial 
values. In lambs given glucose, maximal uptake was 
approximately twice that of the hypoglycemic groups, 
but also returned nearly to control after 1% hours. 
Thus, maximal uptake was a function of arterial con- 
centration. But the subsequent reduction in uptake was 
observed with normal glucose levels as well as in severe 
hypoglycemia («10 mg. per 100 ml.). This may repre- 
sent a saturation effect related to intracellular glucose 
concentration. It is also noteworthy that the pattern of 
glucose uptake tended to reflect inotropic changes, al- 
though not necessarily implying casually related 
phenomena. Clearly, quantitative relationships do not 
hold in that those lambs given glucose demonstrated a 
two-fold greater maximal uptake but no greater aug- 
mentation of contractility. 

In the human subject insulin administration pro- 
duces a fall in plasma NEFA concentration? Sub- 
sequent work in the dog has shown that this is due to 
decreased NEFA production and is associated with in- 
creased total glucose uptake. We observed this pat- 
tern in the neonatal lamb as well (Fig. 5). Armstrong, 
and associates! also described a rebound in NEFA 
concentration when arterial glucose fell below 50 mg. 
per 190 ml. We found the same effect in the lamb but 
not until glucose had fallen to about 20 mg. per 100 ml. 
Moreover, if the hypoglycemia was prevented by glu- 
cose infusion (Fig. 6) the rebound was abolished and 
the arterial concentration continued to decline. 

With hypoglycemia, insulin produced a modest in- 
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crease in myocardial NEFA uptake at 1 hour with a 
decline at 90 minutes in spite of the higher arterial 
concentration (Fig. 7, right panel). This may be con- 
trasted with lambs kept normoglycemic by glucose in- 
fusion in which myocardial uptake of NEFA declined 
to zero at 1 hour and remained at that level for the 
duration of the experiment. These findings are consis- 
tent with the view that given adequate glucose 
availability (>20 mg. per 100 ml.) the administration of 
insulin leads to a sharp reduction in myocardial NEFA 
uptake in the lamb and suggests that carbohydrate be- 
comes the overriding substrate utilized for mitochon- 
drial energy production. 

These observations appear to differ from those ob- 
tained with the isolated adult rabbit heart preparation 
by Gousios, Felts, and Havel? who could find no effect 
of glucose and insulin on NEFA uptake. They have 
suggested that NEFA uptake may be related to coro- 
nary flow in a directionally similar manner. This could 
not explain our observations, however, because coro- 
nary flow increased modestly from 23.7 (+0.7 S.E.) ml. 
per minute in the control period to 29.7 (:: 1.2 S.E.) ml. 
per minute 90 minutes after insulin, a change which 
would be expected to augment NEFA uptake if this 
process were solely related to myocardial blood flow. 
Perhaps these differences reflect developmental facets 
of myocardial metabolism which favor carbohydrate 
utilization! in the face of diminished levels of carnitine 
and carnitine palmityl-transferase* necessary for 
mitochondrial oxidation of fatty acids. It is clear that 
insulin markedly enhances glucose uptake in lamb 
myocardium, likely as a consequence of its action on 
the sarcolemmal membrane to increase transport.'? 
The augmentation of contractility associated with insu- 
lin is probably related to other as yet poorly defined 
mechanisms, however, and these may involve calcium 
or other ionic fluxes. 


The authors acknowledge the expert technical assis- 
tance provided by Mr. Ronald Gordon, Mr. Victor 
Hardaswick, and Mrs. Alyce Rawlins. 
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The Department of Obstetrics and Gynecology of The University of Iowa College of 
Medicine announces a postgraduate course entitled "Current Concepts of Infectious 
Diseases in Obstetrics and Gynecology," to be held April 26-28, 1977. The course is being 
held in conjunction with the Third Annual Meeting of the Infectious Disease Society for 
Obstetrics and Gynecology. The meeting will be comprised of scientific papers on the first 


day and new concepts in pathophysiology, diagnosis, and therapy of obstetric and 
gynecologic infections on the second and third days. The talks will be presented by 
experts in the topics covered. The registration fee is $150.00 (residents $75.00). For 
registration and information, contact: Office of Continuing Medical Education, The Uni- 
versity of Iowa College of Medicine, 285 Med Labs, Iowa Citv, Iowa 52249. Telephone: 
(319) 353-5763. 





The volumetric growth of the human placenta: A 
longitudinal ultrasonic study 
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Twelve patients were examined by ultrasound at biweekly intervals from 23 weeks of 
menstrual age until term. Placental volumes were caiculated with four ultrasonic 
placental cross sections. In 10 patients placental volume reached its maximum weli before 
the end of pregnancy. The conclusion is drawn that the human placenta stops growing 
before the end of pregnancy. (AM. J. OBSTET. GYNECOL. 127: 657, 1977.) 


INTRAUTERINE GROWTH of the human placenta has 
been studied from placental weights in relation to the 
duration of pregnancy. These cross-sectional data 
suggest a continuous growth of the human placenta 
throughout pregnancy and even beyond term.'? 
However, each placenta can be weighed once only: 
after delivery. Therefore, such placental growth curves 
may not represent true placental growth. l 
Kloosterman* ë has pointed out that a continuous 
placental growth as found from cross-sectional data 
might be misleading if larger placentas predispose to a 
longer duration of pregnancy than smaller placentas. 


Placentography by ultrasound enables us to study 


the in situ placenta. This method was found to be 
highly accurate for localization of the human placenta*; 
placental thickness during pregnancy has also been 
studied thoroughly.” * Hellman and associates? used 
pairs of longitudinal and transverse cross sections of 
the placenta and a mathematical model to calculate 
placental volume. A reasonable correlation was found 
between the volume calculated from the ultrasonic 
measurements and the postpartum-measured placen- 
tal volumes. They found an almost linear increase of 
placental volume during pregnancy in their study 
based on cross-sectional data. 
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Fig. 1. Scheme of the longitudinal and three transverse (4, B, 
and C) cross sections of the placenta which were scanned. The 
two placental caps are indicated by / and H. 


Longitudinal placental growth curves can be con- 
structed from serial measurements taken on the same 


. patient throughout pregnancy. 


In a previous study concerning the influence of 
uterine contractions on the length, thickness, and area 
of placental cross sections, we did not find a reasonable 
correlation between the calculated areas of those cross 


sections and the postpartum placental weights. The 


present study concerns a longitudinal investigation of 
the volumetric growth of the human placenta during 
pregnancy. The placental volume was determined by 
an improved ultrasonic technique in 12 patients 
throughout pregnancy. 


Material and methods 


Twelve pregnant patients were studied from about 
23 weeks of menstrual age until term at biweekly inter- 
vals (clinical data are given in Table I). For this study 
only patients with a localization of the placenta on the 
front wall of the uterus were chosen. All patients were 
studied in the supine position. 

The abdomen was scanned with a Kretz technique 
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Fig. 2. Estimated placental volumes in relation to the duration of pregnancy and fitted curves for 
Patients 1 to 4. Each end of the curve represents the extrapolated placental volume at birth. 


Table I. Clinical data of the 12 patients studied by ultrasound during pregnancy 






Amenorrhea 






Birth weight Fixed placental weight 







Placental judex 





l 24 3 283 F 3,560 50-75 550 50-75 0.154 50-75 
2 24 2 293 F - 3,720 50-75 570 75-90 0.153 50-75 . 
3 27 l 289 M 3,490 25-50 480 25-50 0.137 25-50 
4 29 ] 278 M 3,145 10-25 440 10-25 0.139 25-50 
5 22 0 285 F 3,450 50-75 575 50-75 0.166 50-75 
6 24 l 291 F 3,730 50-75 470 10-25 0.126 10-25 
7 26 0 282 M 3,150 25-50 550 50-75 0.174 75-90 
8 38 I 276 F 3,250 25-50 525 50-75 0.161 50-75 
0 22 l 289 F 3,160 10-25 460 10-25 0.145 25-50 
10 26 ] 296 M 4,200 75-90 655 75-90 0.155 50-75 
1i 19 0 279 F 3,440 . 50-75 565 50-75 0.164 50-75 
12 23 0 269 F 2,150 . 2,3-5 330 2,9-5 0.153 25-50 


*Percentile group according to Kloosterman.? 


4100 MGS scanner with a 1.5 MHz probe and a sound 
velocity calibration of 1,540 M. per second. At each 
measurement one longitudinal and three transverse 
cross sections of the placenta were scanned (as shown 
in Fig. 1) three times each. The position of each trans- 
verse scan with respect to the longitudinal scan was 
marked by means of an ultrasonic signal in the image 
of the longitudinal scan. After each scan, the oscillos- 
copic image was photographed, and from each com- 
bined three prints concerning one cross section, the 
contour of the placenta was outlined by hand. It was 
decided to follow this procedure after a thorough 


study on how to obtain an objective and accurate in- 
terpretation of the ultrasonic data. The surface of each 
placental cross section was calculated with a Tektronix 
graphics tablet 4958 connected to a display and a 
PDP-9 computer. As a control, known surfaces were 
calculated at regular intervals. 

The volume of the placenta was estimated as follows. 
The volume of the placenta between cross sections 4 
and C (Fig. 1) was approximated with the knowledge of 
the surfaces A, B, and C and their relative positions, 
applying Simpson's rule. The volumes of the two pla- 
cental caps (/ and H in Fig. 1) were estimated separately 
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Fig. 3. Estimated placental volumes in relation to the duration of pregnancy and fitted curves for 


Patients 5 to 8. See legend for Fig. 2. 


from their ground surface and height. The total pla- 
cental volume was obtained by summation of these 
three volumes. 

The whole procedure was checked by applying it to 
10 delivered placentas. These placentas were cut into 
four comparable cross sections. From the surfaces of 
these cross sections the placental volumes were calcu- 
lated according to the procedure mentioned above. Fi- 
nally, we compared the calculated volumes with the 
volumes measured by a water-displacement technique. 
A coefficient of correlation, r = 0.98, was found. 

All patients delivered vaginally. At birth the umbili- 
cal cord was clamped at 3 minutes after childbirth. All 
placentas were regular in shape. Each placenta was 
weighed with its membranes trimmed off and its umbil- 
ical cord ligated and cut within 2 cm. of its insertion. 
The placental volume was measured directly after birth 
by a water-displacement technique. The placenta was 
then placed in a 4 per cent formalin solution and 
weighed within 1 week, giving the fixed placental 
weight comparable to the values given by Klooster- 
man.° 


Results 


The data concerning the birth weights of the chil- 
dren, the fixed placental weights, the placental indices 


(which is placental weight divided by fetal weight), and 
their percentile groups according to Kloosterman? are 
also given in Table I. 

For each patient the estimated placental volumes 
were considered in relation to menstrual age. Longitu- 
dinal placental growth curves were obtained by fitting 
polynomials of the third degree to these data by the 
least-squares method. The measuring points together 
with the volumetric placental growth curves in relation 
to menstrual age are given in Figs. 2, 3, and 4. As 
demonstrated in these figures, in 10 out of 12 patients 
(Patients 1 through 10) placental volume reaches a 
maximum well before the end of pregnancy. In two 
patients (Nos. 11: and 12, see Fig. 4), however, a con- 
tinuous increase of placental volume toward term was 
found. 

The postpartum measured placental volumes to- 
gether with the last estimated volumes during preg- 
nancy and the placental volumes at birth as extrapo- 
lated from the volumetric placental growth curves are 
given in Table II. We compared the postpartum- 
measured volumes to the last ultrasonic determined 
volumes. A coefficient of correlation, r = 0.63, was 
found. When we compared the postpartum measured 
volumes to the extrapolated volumes at birth, a 
coefficient of correlation, r = 0.56, was found. 
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Fig. 4. Estimated placental volumes in relation to the duration of pregnancy and fitted curves for 


Patients: 9 to 12. See legend for Fig. 2. 


Table II. Measured, last-estimated, and extrapolated 
placental volumes* 










Last placental Extrapolated 
volume estimated | placental volume 
by ultrasound at birth 






Placental volume 
measured postpartum 











à 510 788 | 666 
2 560 598 -607 
3 490 675 593 
4 460 480 448 
5 580 906 865 
6 480 630 598 
7 560 535 548 
8 500 519 444 
9 470 639 634 
10 620 535 512 
11 520 639 625 
12 300 340 329 


*Coefficient of correlation between A and B, r = 0.63; 
coefficient of correlation between A and C, r = 0.56. . 


Comment 


A method to estimate the volume of the in situ 
placenta from ultrasonic images has its own limitations. 
To perform a reliable estimation of the volume of a 
body of which the shape cannot be described by a sim- 
ple mathematical model, one likes to know the coor- 
dinates of as many points on its surface as possible. 
To estimate the volume of the fetal bladder, the di- 
ameters of one longitudinal and one transverse scan 
have been demonstrated to be sufficient, which is ap- 
parently due to the regular shape of that organ."* For 


the human placenta, being of more compound shape, 


we designed a method of volume estimation from four 
(one longitudinal and three transversal) cross sections 
of the placenta. This method was demonstrated to be 
very accurate in 10 fixed placentas. To apply our 
method to estimate the volume of the in situ placenta, 
although its shape is supposed not to differ much from 
the postpartum specimen, the assumption has to be 
made that it is possible to obtain reliable cross sections 
of that placenta from ultrasonic images. 

Placental volume depends on the amount of placen- 
tal tissue and the amount of fetal and maternal blood. 
After childbirth, fetal blood is transported to the neon- 
ate, a process that is completed in 3 minutes.” An un- 
known amount of blood is lost from the intervillous 
space. Placental volume of the in situ specimen should 
therefore always be greater than the postpartum vol- 
ume. In two patients (Nos. 7 and 10, see Table II) this 


was not the case in our serles. 


Because of the acceptable coefficient of correlation 
as found between the last estimated volumes of the in 
situ placenta and the postpartum measured volumes 
(Table II), discrete scatter of the measuring points in 
the individual series (Figs. 2, 3, and 4), and because of 
the acceptable reproducibility of our method to esti- 
mate placental volume as seen in the last three measur- ` 
ing points, each 1 day apart in Patient 12 (Fig. 4), we 
may be assumed to have designed a method to estimate 


. the volume of the in situ placenta that gives reliable 


results. 
In a number of species the weight of the placenta 
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and birth weight are closely correlated. ?^* One expla- 
nation could be that the placenta as part of the concep- 
tus may be regulated in its growth along with or by the 
fetus. Another explanation could be, however, that the 
placenta limits fetal growth. Kloosterman* ? observed 
that during pregnancy the placental index decreases 
until 38 weeks and thereafter does not change. Accord- 
ing to his theory, the placenta stops growing in the last 
weeks of pregnancy, after which the fetus keeps grow- 
ing on until a certain relation between placental weight 
and fetal weight is reached and the fetus is born. In 
agreement with this theory an increasing correlation 
along with a longer duration of pregnancy was found 
in rhesus monkeys? and sheep." A continuous fetal 
growth until birth was found in human subjects by se- 
rial ultrasonic measurements of the fetal biparietal 
diameter.’ 7 Concerning placental growth, it has been 
shown in rabbits!? and sheep’ ? that the placenta stops 
growing well before the end of pregnancy. 

We found in our longitudinal study on the volume- 
-tric growth of the human placenta that placental vol- 
ume, in most cases, reaches a maximum well before the 
end of pregnancy. We cannot agree with Hellman and 
associates? who found an almost linear increase of pla- 
cental volume until term. Their study, however, was 
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based on cross-sectional data. It is of interest that in the 
only case of a single pregnancy they studied longitudi- 
nally, a volumetric growth pattern very much alike the 
outcome of our study was found. The results of our 
longitudinal volumetric study also suggests that the 
human placenta stops growing before the end of preg- 
nancy. Such a growth pattern was indicated from 
studies concerning the DNA content of human placen- 
tas. The suggested decrease of placental volume to- 
wards the end of pregnancy as observed in most of our 
cases might be due to a decrease of blood volume of the 
maternal compartment and is in agreement with a de- 
crease of placental thickness towards the end of preg- 
nancy as found in former ultrasonic studies.” ° 

Most possibly, the limits of intrauterine fetal growth 
are set by the placenta at a moment several weeks be- 
fore the end of pregnancy. Volumetric studies of the 
human placenta might be of clinical interest in cases of 
fetal growth retardation. 

Until now our experiences concerning placental 
growth are limited, however, to placentas with a locali- 
zation on the front wall of the uterus. 


We thank Mrs. A. A. J. Scholten-Peters and Mr. J. H. 
Konz for their technical assistance. ' 
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Human fetal respiratory arrhythmia 


ILAN TIMOR-TRITSCH, M.D. 
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The association of human fetal respiration with the fetal heart rate was studied in 13 
pregnant patients between Weeks 34 and 41 of pregnancy. Fetal respiration was recorded 
with the use of a tocodynamometer. Fetal heart rate was recorded with the use of 
ultrasound and abdominal fetal electrocardiogram monitoring devices. The results 
documented the presence of human fetal respiratory arrhythmia. An increase in fetal 
heart rate was seen during fetal “inspiration” followed by a decrease during “expiration.” 
The possible mechanisms of the respiratory arrhythmia are discussed. (AM. J. OBSTET. 


GvNECOL. 127: 662, 1977.) 


IN A PREVIOUS STUDY with the use of an abdominal 
tocodynamometer, we described the characteristics of 
four kinds of fetal movements observed in nonlaboring 
antepartum patients.’ The different types of move- 
ment were clearly distinguishable on the basis of their 
recorded patterns. In this report, we will focus on a 
single fetal movement, the fetal respiratory movement, 
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and describe the link between that movement and the 
fetal heartbeat. 

In the adult, respiratory arrhythmia (RA) of the 
human heartbeat is a normal physiologic event de- 
scribed as a heart rate change which increases and de- 
creases in parallel with the inspiration and expiration. 
The peak heart rate increase is delayed in its relation- 
ship to the inspiratory peak. In adults and in neonates, 
the maximum of the heart rate change occurs within an 
interval of three heart beats, and the amplitude of the 
change varies between 8 and 14 beats. These observa- 
tions have also been confirmed in experimental models 
such as the dog” and monkey fetus.? In the latter, Mar- 
tin and associates? reported the presence of an increase 
in blood pressure and heart rate as well as RA of the 
breathing rhesus monkey fetus. In a fetal lamb study, 
Fouron and co-workers‘ described an acceleration of 
the heart rate during inspiration and a slowing during 
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Fig. 1. The upward deflection of the pen in the tocotransducer trace represents the inspiratory phasè 
and the downward deflection of the pen represents the expiratory phase of fetal breathing, 
documented with M-mode ultrasound. Here the fetal heartbeat/respiration ratio varies between 4:1 


and 3:1. 


expiration. Thus, observation of RA as a normal 
human fetal event was anticipated. 


Material and methods 


Thirteen normal pregnant women with fetal gesta- 
tional ages between 34 and 41 weeks were studied. The 
fetal heart rate (FHR) was monitored with the aid of an 
abdominal ultrasound transducer.* In six patients, 
simultaneous recording of the FHR was obtained with 
the ultrasound system and an abdominal fetal elec- 
trocardiogram processor.f Both systems were coupled 
with instantaneous heart rate computers.i Fetal 
breathing movements were recorded with a toco- 
transducer$ placed on the maternal abdomen over the 
general area of the fetal chest which was localized by 
ultrasound B-scan. 

One must understand certain study limitations when 
beat-to-beat variability of the fetal heart is derived with 
an ultrasound transducer. These transducers are lim- 
ited devices for "true" beat-to-beat variability. 

In this study, the 90 to 190 beat per minute (b.p.m.) 
range for FHR recording was used. The reciprocal 


*Hewlett-Packard 15155A. 
THewlett-Packard 151744. 
iHewlett-Packard 88124A. 
§Corometrics B 2261. 


value of this range represented a time span of 351 
msec. and, when divided by the full-scale range of 100 
b.p.m., represented a resolution of less than 4 msec. 
per beat. Even if the triggering signal were the "ideal" 
QRS complex of a fetal electrocardiogram, the trigger- 
ing “jitter” which is due to filtering and peak detection 
techniques may represent a variation of three beats. 
Thus, a change of less than 8 b.p.m. may not be true 
FHR variability. In an attempt to validate the ul- 
trasound data, in six cases the FHR was recorded 
simultaneously with both the Doppler and the abdomi- 
nal fetal electrocardiogram techniques. These findings 
will be described in the results. 


Results 

Thirteen fetuses were studied for respiratory activi- 
ty. Total monitoring time was 28 hours and averaged 
120 minutes per patient. The data were analyzed visu- 
ally. We were able to discern respiratory activity in 62.4 
per cent of all patients in our fetal movement studies 
between 30 and 40 weeks' gestation. 

The characteristics of the recorded fetal breathing 
are described elsewhere.’ During the observed periods 
of fetal respiratory movement, the FHR was seen to 
vary in a linked manner. During the first half of the 
pen deflection (upward), the heart rate increased four 
to 12 beats. During the downward pen deflection, it 
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Fig. 2. Fetal respiratory activity starts gradually in the second half of the tocotransducer tracing. 
Note the simultaneous appearance of FHR variability. Since the fetal heartbeat/respiration ratio is 
2:1, an alternating high and low heart rate appears. The higher rate is coincidental or slightly 


delayed with the peak of the inspiratory phase. 
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Fig. 3. Recording of the FHR changes associated with fetal breathing (TOCO). FHR was derived from 
the abdominal FEC [FHR (ECG)] and ultrasound transducer [FHR (U/S)]. M = Maternal QRS 
complex; F = fetal QRS complex. 


decreased in a similar amount (Fig. 1). The arrythmia 
is most obvious if the FHR changes by three or more 
beats during a single respiratory movement cycle. In 
this case, there is a stepwise increase of the heart rate 
over the first three heartbeats with a peak at the third 
heartbeat. The last heart beat, which coincides with or 
closely follows the downward deflection, is usually an 


abrupt fall of the rate to the base-line heart rate or 
slightly below it. If the heartbeat/respiration ratio is 
3:1, the acceleration phase shortens to two beats and, 
finally, if the ratio is 2:1, an alternating high and low 
rate is evident with minimal lag between the FHR fluc- 
tuations and the respiratory cycles (Fig. 2). 

In six cases, the FHR was recorded simultaneously 
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Fig. 4. On a tracing that represents almost two minutes, the varying pattern of the respiration is 
shown. Arrows indicate onset of fetal breathing. Note the almost nonexistent beat-to-beat variability 


during periods of absent respiration. 


from the ultrasound transducer and the abdominal 
fetal electrocardiogram. RA could be seen with both 
techniques (Fig. 3). Finally, using a slower recording 
speed, one may observe a correlation between in- 


creased "variability" of the FHR during episodes of. 


fetal breathing movements as compared to very low or 
almost inapparent beat-to-beat? variability" of the FHR 
during periods when fetal respiratory movements were 
not recorded (Fig. 4). 


Comment 


In this study, RA of the human fetus is documented. 
It is apparent that during the fetal inspiratory move- 
ment there is an increase in the FHR, and during the 


expiratory movement the rate drops back to the origi- 


nal levels. In a crude fashion, one usually observes a 
relationship between the displacement of the fetal 
chest wall and the amplitude of the change of the FHR 
expressed as the RA. There are some time intervals 
when the RA cannot be seen in the presence of fetal 
breathing movements. We may only speculate that in 
those cases the RA change is less than 3 to 4 b.p.m. and 
below the resolution of the FHR computer. 

An explanation about the FHR display is warranted 
since the time relations between the breathing pattern 
and the RA are important. Beat-to-beat intervals 
cannot be determined until the arrival of the next 
ultrasound or electrocardiogram signal. There is a 
one-beat delay in the printout of each new heart rate. 
Additional signal delay is caused by the design of the 
circuitry of the ultrasound and the abdominal fetal 


electrocardiogram detecting systems. The FHR display: 


derived from ultrasound was delayed 170 msec. The 
FHR display derived from the abdominal fetal electro- 


cardiogram was delayed 300 msec. Therefore, the fluc- | 


tuations in the fetal heart rate are displayed with this 
built-in delay and must be correlated with the record- 


ings of the respiratory cycles, which are not delayed. 

Three mechanisms are postulated for the generation 
of the heart rate link seen in the RA of the adult: (1) 
stimuli from stretch receptors within the lungs trans- 
mitted to the vagal centers by way of the respiratory 
center; (2) sümuli from hemodynamic factors, such as 
increased venous return to the right atrium, as well as 
from baroreceptors situated in the right and left side of 
the heart and great vessels; (3) irradiation of impulses 
from the respiratory center to the cardiovascular 
center. 

By reviewing each of the three suggested mech- 
anisms of the adult RA, we may make several ob- 
servations for the fetus. First, it is unlikely that the 
small amount of fluid motion through the bronchial 
tree causes similar amounts of stretching in the lungs 
and equals the actual stretching of an air-breathing 
lung after birth. Thus, the stretch reflex of the lungs 
probably does not contribute significantly to the fetal 
RA. This observation also supports the animal experi- 
ments by Levy and colleagues? who observed that RA 
occurred even when the lungs were collapsed by liga- 

-tures placed on the pulmonary hili. Furthermore, the 
work of Howatt and colleagues? on lung compliance in 
fetal lambs showed that the elastic properties of the 
fetal lung in the absence of an air interface contributed 
very little to the pleural pressure and through this to 
the actual stretching of the lungs. 

The second observation relates to the hemodynamic 
effects on RA. The low negative intrathoracic pres- 
sures in the fetus do not facilitate increased volumes of 
blood return on the right atrium (as they do in the 
adult). In addition, this blood is drained partly through 
the foramen ovale to the left auricle and partly to the 
left ventricle. Pressure changes during non-air- 
exchanging inspiratory movement would be minimal 
and again less likely to trigger the Bainbridge reflex. In 


E 
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the adult, sudden drop in the blood pressure on the 


left side of the heart during inspiration was held re-- 


sponsible for the acceleration of the heart rate. This 
blood pressure fall is caused by the “deprivation” of the 
left heart by the blood accommodated in the expanded 
vascular bed of the inflated lungs during inspiration. 
In the fetus, since no air exchange takes place, the 
vascular resistance of the fetal lungs remains high and 
no significant volume change of blood occurs. At the 
same time, the right-to-left shunt in the heart main- 
tains a constant flow to the left auricle; thus, there 
would be no significant drop in the blood pressure to 
trigger heart rate changes. This theory is again sup- 
ported by Levy and colleagues? who precluded changes 
in venous return during the respiratory cycle by drain- 
ing the right atrium continuously, while maintaining 
the arterial pressure on the aortic side constant, still 
recording RA in dogs. 

The third mechanism for respiratory arrhythmia, 
suggested by Traube in 1865, is that of irradiation of 
impuises from the respiratory to the vasomotor centers. 
This was reaffirmed by Hering in 1869, and supported 
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later by the animal experiments of Joels and 
Samueloff.? The irradiation stimuli of the respiratory 
centers was studied by arresting respiration at the 
peripheral level with succinylcholine (eliminating the 
respiratory movements). Electrical discharge of the re- 
spiratory center was measured by recording the con- 
tinuing discharges of electrical activity. of the recurrent 
laryngeal nerve. This rhythmicity in the respiratory 
and vasomotor discharges in the absence of respiratory 
movements again confirmed that the rhythmic blood 
pressure and heart. rate fluctuations were due to an 
irradiation of stimuli to the vasomotor center from the 
respiratory center. The slight delay in th response of 
the cardiovascular system may indicate that the activity 
of the respiratory center is the primary target or re- 
ceives the signal earlier. . 

These observations described here suggest the con- 
cept that RA is generated by irradiation of nerve 
impulses from a subcortical center, possibly the 
respiratory center to the cardiovascular center and is 
also present in the human fetus. 
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Topical progesterone in treatment of vulvar dystrophy 


Preliminary report of five cases 


EDWARD A. JASIONOWSKI, M.D. 
With the technical assistance of 

PATRICIA JASIONOWSKI, B.A. 
Sayreville, New Jersey 


Topical progesterone was used in five cases of chronic vulvar dystrophy which were 
confirmed by biopsy. Good results were obtained in three of the cases through the sole use 
of topical progesterone. In one case, topical testosterone was substituted for the 
progesterone, and it was not as effective. The concomitant use of estrogen vaginal cream 
was required in order to achieve maximum results in another case due to the presence of 
senile vaginitis. The apparent failure of the progesterone preparation to achieve 
satisfactory results in a diabetic patient could possibly be explained by the presence of 
neurodermatitis. (AM. J. OBSTET. GYNECOL. 127: 667, 1977.) 


CHRONIC VULVAR DYSTROPHY has been a frustrat- 
ing disease to manage due to chronicity of symptoms 
and ineffectiveness of most treatments. This term is 
used as suggested by Jeffcoate? to include the various 
lesions of the vulva which have in the past been given 
the names leukoplakia, leukoplakic vulvitis, lichen 
sclerosus, kraurosis, primary atrophy, sclerotic der- 
matoses, and various types of vulvitis, atrophic and 
hypertrophic. He did not accept them as separate clini- 
cal entities because none has a known specific cause or 
remedy and because their macroscopic and micro- 
scopic appearances are so variable and interchangeable 
that their diagnosis by clinician or histologist is no more 
than a matter of opinion. Androgens have been shown 
to be effective in the treatment of this condition, but 
certain masculinizing side effects have been reported. I 
decided to observe the effect of topically applied pro- 
gesterone in view of the very close basic structural simi- 
larity of progesterone to testosterone. 


Case reports 


Case No. 1. The patient was a 56-year old woman, 
gravida 1, para 1. Her history included total abdominal 
hysterectomy and salpingo-oophorectomy at the age of 
47, for bleeding fibroids. Subsequently, she was treated 


From the Department of Pathology, St. Peter's Medical 
Center, an affiliate of Rutgers Medical School, New 
Brunswick, New Jersey. 

Reprint requests: Dr. Edward A. Jasionowski, 53 Main 
St., Sayreville, New Jersey 08872. 
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with Premarin vaginal cream* for senile vaginitis. In 
1973, at the age of 54, she developed dyspareunia asso- 
ciated with localized burning. Objectively, there was 
stenosis of the vaginal orifice. The vulvar skin was thin, 
dry, shiny, and whitish in appearance. In several loca- 
tions scratch marks were evident. Premarin vaginal 
cream and Kenalog ointment? were tried and proved 
ineffective. Symptoms became progressive. In July, 
1975, a biopsy confirmed the diagnosis of lichen 
sclerosus. 

An ointment was made by mixing 200 mg. of proges- 
terone for injection (United States Pharmacopeia) in 2 
ounces of hydrophilic ointment as a base. The patient 
was instructed to use the preparation topically twice a 
day. When seen two weeks later, the results were 
dramatic. The burning was then minimal and the dys- 
pareunia was markedly relieved. Objectively, the tis- 
sues appeared healthier, thicker, and more pliable. 
The whitish depigmentation had almost completely 
disappeared. 

During the following six months, the patient was 
seen at two-week intervals for the first three months 
and then on a monthly basis. Treatment was varied in 
order to observe the effectiveness of the medication. 
Discontinuance of the ointment led to a recurrence of 
the disease both subjectively and objectively. Reuse of 
the ointment promptly reversed the process, and even 
a once-a-day application was found to be sufficient. In 
order to determine whether the results were due to the 


*Ayerst Lab. 
TE. R. Squibb. 
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Fig. 1. Case No. 2. Pretreatment biopsy. Note flattening of 
rete pegs and thinning of epithelium. 


hydrophilic ointment base, without the patients 
knowledge, the progesterone was omitted from the 
preparation for one month. The symptoms gradually 
returned. Unibase* was substituted for the hydrophilic 
ointment, and the preparation worked equally well. No 
systemic symptoms were noted at any time. 

Case No. 2. The patient was a 47-year-old woman, 
gravida 2, para 1. She gave a past history of metror- 
rhagia and dyspareunia of two years’ duration. In 
November, 1974, the patient had dilatation and curet- 
tage and biopsy of the vulva. The pathologic report 
showed cystic hyperplasia and kraurosis vulvae. During 
the following six months, she received Vioform oint- 
ment,t Premarin cream, intralesional cortisone, and 
cortisone cream with no response. When seen by me in 
May, 1975, vulvar dystrophy was evident. A repeat 
biopsy was performed and confirmed the presence of 
lichen sclerosus. The patient was instructed in the top- 
ical use of progesterone ointment twice daily. After one 
month’s treatment, the dyspareunia markedly de- 
creased. Objectively, the whitish lesions, which ap- 
peared to be in plaques, decreased but never com- 
pletely disappeared. However, the tissues did appear 
healthier and more pliable. During the nine months of 
treatment, a twice-a-day routine was more effective 


*Parke, Davis & Co. 
Ciba Pharm. Co. 
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Fig. 2. Case No. 2. Biopsy following one month of treatment. 
Note increased thickening of epithelium and decreased 
inflammatory reaction. 


than when the medication was used once a day. No 
systemic effects were noted. During the long course of 
treatment, for one month topical testosterone was sub- 
stituted for the progesterone. Subjectively and objec- 
tively, it was less effective. 

Case No. 3. The patient was a 42-year-old woman, 
gravida 2, para 2. Her chief complaint was dryness of 
the vulva, plus some dyspareunia of six month's dura- 
tion. During the past year, the patient had noticed a 
decrease in the amount of menstrual flow. On physical 
examination, several whitish plaques were noted at 
the posterior fourchette. Biopsy confirmed lichen 
sclerosus. The patient was instructed in the use of the 
progesterone ointment topically, twice daily. After two 
weeks of therapy, there was marked relief of the dry- 
ness and dyspareunia. Objectively, the plaques had al- 
most completely disappeared. The patient is now on a 
once-a-day regimen. No systemic effects were noted. 

Case No. 4. The patient was a 54-year-old woman, 
gravida 0, para 0. She gave a past history of menopause 
at the age of 49 and had been using Menest* cyclically 


*Beecham-Massengill Pharmaceuticals. 
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Fig. 3. Case No. 4. Pretreatment biopsy. Note lengthening 
and pointed distortion of rete pegs. 


since. When first seen by me, the patient was 52 years 
of age and complained of frequency of urination, ex- 
ternal burning, and dyspareunia. A urinary tract infec- 
tion was ruled out by a negative urinalysis and culture. 
Objectively, a diagnosis of senile vaginitis with associ- 
ated vulvar dystrophy was made. Dienestrol cream* 
was used intravaginally and resulted in some decrease 
of urinary frequency. However, dyspareunia increased 
in severity. A biopsy done in September, 1975, re- 
vealed hyperplastic dystrophy. 

Progesterone was used topically as in the previous 
case. Objectively, a marked decrease in the whitish ap- 
pearance of the tissues resulted. The introital orifice, 
which previously could barely admit one finger, was 
now patulous. Coitus became possible but was sull un- 
comfortable on deep penetration. Concomitant senile 
vaginitis was diagnosed and treated with Dienestrol 
cream, intravaginally. For the first time in two years, 
coitus was satisfactory. During the six months of treat- 
ment, various regimens were tried. Discontinuance of 
the treatment caused a return of the symptoms both 
subjectively and objectively. No systemic effects were 
noted. A repeat biopsy performed recently revealed a 
return to normal. 


*Ortho Pharm. Corp. 
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Fig. 4. Case No. 4. Biopsy following six months of treatment. 


Case No. 5. The patient was a 54-year-old woman, 
gravida 6, para 6. She had a hysterectomy at the age of 
40 for metromenorrhagia and has been using Prema- 
rin cyclically since. Diabetes mellitus was diagnosed at 
the age of 51 and is being treated by a dietary regimen. 
At the age of 53, a gynecologist diagnosed severe senile 
atrophy of the vulva. He prescribed Premarin vaginal 
cream with no results. When seen by me in March, 
1975, she complained of severe itching of the vaginal 
and anal areas as well as dyspareunia. Mycolog cream* 
applied locally proved ineffective. Biopsy in Septem- 
ber, 1975, showed lichen sclerosus. 

Treatment with topical progesterone ointment was 
instituted. After one month's therapy, the patient had 
less difficulty with coitus but the itching was as severe as 
ever, especially in the perianal area. Objectively, there 
was a decrease in the whitish appearance of the intro- 
itus. A dermatologist saw the patient in consultation 
and was of the opinion that most of the symptoms were 
due to neurodermatitis. Corticosteroids were used top- 
ically with some relief. 

Histologic changes noted. Cases 2 and 4 showed typ- 
ical histologic changes following the use of topical 
progesterone (Figs. 1 to 4). 


*E. R. Squibb. 
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Comment 


In perusal of the relevant literature, it was noted that 
various investigators have tested the effects of topical 
hormones on human skin. Sternberg and colleagues? 
showed that pregnenolone acetate had a hydrating ef- 
fect on aging skin. Papa? noted that testosterone, pro- 
gesterone, and pregnenolone had a rejuvenating ef- 
fect. He also found that the female hormone ethinyl 
estradiol was without effect, whereas the corticoste- 
roids accentuated the degradative changes of senes- 
cence. The results were entirely local, and systemic 
administration of the hormone in therapeutic amounts 
over an extended time was ineffective. 

Similar observations were noted by me when topical 
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progesterone was used for the treatment of chronic 
vulvar dystrophy. If further studies confirm the ab- 
sence of side effects as well as the superior effect of 
progesterone over testosterone, obviously it would be 
the drug of first choice for the treatment of lichen 
sclerosus. One could conjecture that progesterone is 
the actual deficient hormone at this site and that testos- 
terone is effective due to the marked similarity of their 
basic ring structures. Since the vulvar and vaginal tis- 
sues have different origins, it is not surprising that 
their response to hormones is not the same. Further 
investigations will reveal whether progesterone will 
prove effective in the treatment of similar vulvar le- 
sions in the premenarche. 


—— ————MÓÁÁ EE 
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A BIGGER, BETTER SILASTIC* CYSTOCATH 
12F SUPRAPUBIC DRAINAGE SYSTEM. 
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HERE'S HOW IT WORKS AND WHY. 


Since it is 12F, the new Cystocath urinary tract infection, and less 
1as better flow rates and is much less patient discomfort. The patient voids 
ikely to block. spontaneously, earlier, has more mo- 

The trocar point is pyramidal to bility and requires less nursing time. 
avoid coring and provide easier pene- The reduced risk of UTI, alone, 
ration. The catheter and body seal merits your serious consideration. For 
re of flexible SILASTIC? silicone complete data on the SILASTIC® 
rubber which is essentially nonre- Cystocath in both 8F and 12F size, ask 

your Dow Corning representative. Or 


active with tissue and body fluid. 
write us here at Dow Corning Medical Products, 


Because insertion is suprapubic, there are no 
repeated catheterizations. There is less risk of Dept. 76-707, Midland, Michigan 48640. 
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TRADEMARK 


Triple Sulta Cream/Vaginal Tablets 


effective 


against and 
specific for 
H. vaginalis 


The cause of over 90% 
of "nonspecific" vaginitis! 





tGardner, H.L. and Kaufman, R.H.: 
‘Benign Diseases of the Vulva and Vagina, St. Louis, 
The C.V. Mosby Company, 1969, p. 191. 
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effective 


based on review by the National Academy of 
Sciences/National Research Counsel, Sultrin was 
rated as “effective” against H. vaginalis. 


prompt 
symptomatic relief 


often within a few days, patients can experience 
relief of embarrassing itching and 
malodorous discharge. Within the same 

time, most patients can also achieve marked 
clinical improvement. 


versatile adjunct in 
other vaginitides 


Sultrin is also effective in treating 
H.V. vaginitis concomitant with trichomoniasis 
and candidiasis. 


convenient choice 
of dosage forms 


Sultrin comes as a soothing, non-staining 
and esthetically pleasing cream or convenient 
vaginal tablets. 


Composition: Each SULTRIN Tablet contains sulfa- 
thiazole. 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. SULTRIN Triple Sulfa 
Cream contains sulfathiazole 3.42%, sulfacetamide 
2.86%, sulfabenzamide 3.7% and urea 0.64%. 
Indications: SULTRIN Tablets and Cream are 
indicated for treatment of Haemophilus vaginalis 
vaginitis. They may also be used as a deodorant for 
saprophytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and 
kidney disease. 

Dosage: SULTRIN Tablets: One tablet intravaginally 
before retiring and again in the morning for ten 
days. This course may be repeated if necessary. 
SULTRIN Cream: One applicatorful intravaginally 
twice daily for 4 to 6 days. The dosage may then 
be reduced one-half to one-quarter. 

Supplied: SULTRIN Tablets are available 

in packages of 20 foil-wrapped tablets with vaginal 
applicator. SULTRIN Cream is available in 

2.75 oz. (78 g) tubes with the ORTHO* Measured- 
Dose Applicator. OJ 10-6 * TRADEMARK 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 
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Take a closer look... at the history 
? 2 of Gynecology - 


zi James Marion Sims 1813- 1883 


p ^ 34 Doa 
The: achievements of James Marion 
Sims are generally credited with | 
raising Gynecology toa respected - 
à medical specialty. Known as the 
The versatile, new colposcope from . ‘Father of American Gynecology" 


Frigitronics is an invaluable diagnostic tool ... and "The Architect of the TESI 


for your practice. Using computer-designed . his early contributions literally - 


2 12 : | brought diagnostic and surgical - 2 
optics and a brilliant controllable light A ‘methods out ofthe "dark ages." ws T 


source, this fine instrument presents a yo hid 2 RS RE ME Bat 
superb stereoscopic image of magnified phe Te — — Sims’ invention of the BETER i 
tissues and exposed landmarks, not visible .. speculum and discovery of a useful - 
to the unaided eye. UD  knee-chest p osition helped him — 
"od i " 1 Wes develop nd p erfect ; a successful | 
The Frigi-colposcope is 100% American . surgical technique for c "x victims - 
made and features interchangeable k 5 of ve veskctivaghal Deis ic aT 
oculars, to offer magnifications from 10x to 52s Y T ri A MEN A ANA NIME. 
40x. Convenient, large controls, for easy A “Wo In igre he o established the first f 
oS oh i . * . one . : M Li t X 
accessibility, aid in precise positioning and .. "Women's Hospital in New Yor 
f di d af | us and d while: president of the American 
ocus adjustment. And a red-iree green se Medical Association he founded the 
filter, to emphasize vascular patterns, is built DE. American Gyne ecological Society. 
in and controlled by a simple toggle wheel. de as Me. Fu SA ue bs 
: e ^ 2 . You jdn bo receiving tho. 
Colpophotography is possible with a xi A » gt er 
: ^ “first i ina a special series from 
special camera adaptor. A useful consultation rs  Frigitronics, “Memorable A 
tube is also available for simultaneous contributions to thé: practice of 


viewing by a student or associate. -. Gynecology,” featuring Sims and 
oe. : other early practitioners. | 
The Colposcope from Frigitronics MR | 


combines European experience with domestic | 

engineering to provide a high-quality, all fri itr 

American made instrument— with prices ri [ tonics. 
starting under $2,000. 770 RIVER ROAD, SHELTON. CT 06484 203/929- 632) 
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Longacting 


progestins: 





how do they function in the palliative 
treatment of inoperable endometrial cancer? 


Most studies indicate a direct action of progestins 
on the neoplastic cell without any effect 


mediated by extrinsic mechanisms. However, other 


theories such as immunosuppression and 
changes in endogenous sex steroid environment 
have been suggested. 


The evidence for 

a direct cellular effect 

There is suggestive evidence that a local effect is 
the mechanism by which progestational agents 
act on endometrial cancer. It is well known that 
endogenous progesterone has an antimitotic 
influence on the luteal phase of the menstrual 
cycle. Pharmacologic doses of synthetic proges- 
tins can reverse benign, atypical changes in the 
endometrium. 


In vitro results cannot be extrapolated to clinical 
practice; however, in laboratory cultures, proges- 
terone has been shown to exert a local effect on 
adenocarcinomatous tissue. In an experiment 
involving human endometrial adenocarcinomas 
grown in tissue culture, virtually all the neo- 
plasms tested were sensitive to the addition of 
80ug/ml of progesterone to the culture. While 
survival of control tumors was excellent, proges- 
terone treatment resulted in advanced or total 
necrosis in all but one of ten tumor samples! 
Clinical experiments have shown that metastatic 
lesions in the vagina diminish markedly in size 
after direct injection of progestin into the tumor. 
In another clinical investigation, direct injection 
of progestational agents into the cavity of the 
uterus has resulted in a secretory effect in nor- 
mally proliferative and hyperplastic endome- 
trium, and marked necrobiosis of endometrial 
cancer cells? 


1. Nordqvist RS: Hormone effects on carcinoma of the human 
uterine body studied in organ culture. Acta Obstetrica Et Gynaecolo- 
gica Scandinavia 43 :296-307, 1964 
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Perhaps the most compelling evidence of a direct 
cellular effect rests on the in vivo observation that 
progestin therapy can produce similar histologic 
changes in both normal and adenocarcinomatous 
endometrial tissue. Serial biopsies have shown 
that the result in both cases is: (1) an initial secre- 
tory effect on the cytoplasm, (2) a disruption of 
the glandular architecture, (3) a marked decrease 
in mitotic activity and (4) epithelial atrophy with 
decidual reaction in the stroma. In adenocarcin- 
oma of the endometrium, these histologic changes 
have culminated in the arrest of progress of 
malignancy in both the uterus and the metastases. 


The weight of the evidence clearly points toward 
a direct effect of progestin on endometrial carcin- 
oma. Continued investigation at the cellular level 
may well point the way toward a better under- 
standing of the response of endometrial carcinoma 
to progestin therapy. 


Immunosuppressive mechanism: 

apparently not a factor 

There are strong indications that a positive corre- 
lation exists between cancer remissions, including 
adenocarcinoma of the endometrium, and the 
total number of lymphocytes in peripheral blood. 
Recent work has shown that treatment with pro- 
gestins does not affect total peripheral lympho- 
cyte count in endometrial cancer patients who 
respond to therapy. At the tissue level, lympho- 
cyte infiltration of the neoplasm was not seen in 
periodic biopsies. Further, no change was noted 
in serum protein determinations or in the elec- 
trophoretic pattern of the immunoglobulins. 
These negative findings suggest that an immuno- 
suppressive mechanism may not be involved 

in the action of progestins on endometrial cancer. 
2. Kistner RW, Griffiths CT: Use of progestational agents in the 


management of metastatic carcinoma of the endometrium. Clinical 
Obstetrics and Gynecology 11 :439-456, (June) 1968 
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. Alteration of endogenous 

hormone environment 

Investigational studies completed recently have 
demonstrated that medroxyprogesterone acetate 
suppresses total pituitary gonadotropins. How- 
ever, no direct correlation between gonadotropin 
levels and the occurrence of endometrial carcin- 
oma, or its response to progestin, has been estab- 
lished. Both high and low levels of pituitary 
gonadotropins have been reported in patients 
with endometrial carcinoma. 


Despite the suppression of pituitary gonadotro- 
pins, no significant variation in excretion of 
estrogen was found in a series of postmenopausal 
patients with endometrial cancer treated with 
medroxyprogesterone acetate. This suggests that 
in postmenopausal patients the estrogen present 





In the normal proliferative endometrium (above), the cells are 
uniform; ciliated cells are relatively abundant; nonciliated cells 
are flat and their surfaces are covered with small, regular 
microvilli (X 1000). 

In contrast, the well-differentiated endometrial adenocarcinoma (below) 
has an irregular, complex architecture, with prominent, scattered 
large cells on the surface. There are fewer ciliated cells, and the 
surface microvilli of the nonciliated cells are prominent, 
branched, and frequently bizarre (X 1000). 


Scanning electron micrographs 
courtesy of Ralph M. Richart, M.D. 
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may be of adrenal origin, or that it may be 

the product of peripheral conversion of estrogen 
precursors. 

At present, there appears to be no firm evidence 
linking progestin-induced remissions to changes 
in the patient’s endogenous estrogen or pituitary 
gonadotropin status. 


Guidelines for clinical use 

of Depo-Provera 

Depo-Provera (Medroxyprogesterone Acetate 
Suspension, U.S.P., Upjohn) is effective as 
adjunctive and palliative treatment in patients 
with advanced inoperable endometrial carcinoma 
including those with recurrent or metastatic dis- 
ease. Of more than 800 patients with recurrent or 
metastatic cancer of the endometrium who 
received Depo-Provera as palliative treatment for 
their disease, approximately one-third experi- 
enced objective improvement. 


Doses of 400 mg to 1000 mg of Depo-Provera per 
week are recommended initially. If improvement 
is noted within a few weeks or months and the 
disease appears stabilized, it may be possible to 
maintain improvement with as little as 400 mg 
per month. 


Depo-Provera should not be given to patients 
with a history of thrombophlebitis, thromboem- 
bolic disorders, or cerebral apoplexy. It is also 
contraindicated in patients with markedly 
impaired liver function, carcinoma of the breast, 
undiagnosed vaginal bleeding, and in patients 
with known sensitivity to Depo-Provera. Sensitiv- 
ity reactions ranging from pruritis, urticaria, and 
angioneurotic edema to generalized rash 

and anaphylaxis have occasionally been reported. 
Increase or decrease in weight and mental 
depression have been observed. 


adjunctive and palliative treatment of inoperable 


and metastatic endometrial cancer 





Depo-Provera v.. 


(MEDROXYPROGESTERONE 


ACE TATE SUSPENSION 
USP URJOFN) 


The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 


additional prescribing information. September, 1974 
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Each ml contains: 100 mg/ml 400 mg/ml 


Medroxyprogesterone Acetate 100mg 400 mg 
also 
Polyethylene Glycol 4000 27.6 mg 20.3 mg 
Polysorbate 80 1.84 mg 
Sodium Chloride 8.3 mg 
Methylparaben 1.65 mg 
Propylparaben 0.18 mg 
Sodium Sulfate Anhydrous 11 mg 

Myristyl-gamma-picolinium 

Chloride 1.7 mg 
Water for Injection qs qs 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 

Description and actions Medroxyprogesterone acetate is a 
derivative of progesterone. 

Indications Adjunctive and palliative therapy for inopera- 
ble, recurrent and metastatic endometrial carcinoma. 
Contraindications Thrombophlebitis, thromboembolic dis- 
"orders, cerebral apoplexy, or history of these conditions; 
markedly impaired liver function; carcinoma of the 
breast; undiagnosed vaginal bleeding; missed abortion; 
and known sensitivity to medroxyprogesterone acetate. 
Warnings 1. Immediately discontinue administration 
should any of the following thrombotic disorders occur or 
be suspected: thrombophlebitis, cerebrovascular dis- 
orders, pulmonary embolism, retinal thrombosis. 

2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules some of which were malig- 
nant. Although nodules occasionally appeared in control 
animals, they were intermittent in nature, whereas the 
nodules in the drug-treated animals were larger, more 
numerous, persistent, and there were some breast malig- 
nancies with metastases. Their significance with respect to 
humans has not been established. 

3. The use of Depo-Provera (medroxyprogesterone acetate) 
for contraception is investigational since there are 


unresolved questions relating to its safety for this indication. 


Therefore, this is not an approved indication for this use. 
4. Discontinue medication pending examination if there is 
sudden partial or complete loss of vision, or if there is a 
sudden onset of proptosis, diplopia or migraine. If exami- 
nation reveals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

5. Usage in pregnancy is not recommended because of 
data indicating a possible association between administra- 
tion of progestins early in pregnancy and congenital heart 
defects in the offspring. 

6. Three major studies in Great Britain and one in this 
country have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and embolism and the use of oral contracep- 
tives. It has been estimated that users are several times as 
likely to undergo thromboembolic disease without evident 
cause as nonusers. The American study indicated that the 
risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 

7. Following repeated injections, amenorrhea and infertil- 
ity may persist for periods up to 18 months and occasion- 
ally longer. 

Precautions A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papani- 
colaou smear. This drug may cause some degree of fluid 
retention; therefore, observe carefully patients with condi- 
tions influenced by fluid retention such as epilepsy, 
migraine, asthma, and cardiac or renal dysfunction. In 
breakthrough bleeding and other irregular bleeding per 
Vaginum bear in mind nonfunctional causes. Perform ade- 
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Depo-Provera. 


(MEDROXYPROGESTERONE ACETATE SUSPENS 
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quate diagnostic measures in cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 
relevant specimens. Carefully observe patients with his- 
tory of psychic depression and discontinue drug if serious 
degree of depression recurs. Any possible influence of 
prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. Decreased glu- 
cose tolerance has been observed in a small percentage of 
patients on estrogen-progestin combinations, therefore, 
carefully observe diabetic patients receiving progestin 
therapy. Age constitutes no absolute limiting factor, 
although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders), in patients taking estrogen- 
progestin combinations and since the mechanism is 
obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. 

Adverse reactions In a few instances a residual lump, 

change in color of skin, or a sterile abscess has developed 
at the site of injection of medroxyprogesterone acetate. 

The following have been reported: breast tenderness or 
galactorrhea in a few instances; an association between 
administration early in pregnancy and the occurrence of 
congenital malformations (see also WARNINGS); in an 
occasional patient nervousness, insomnia, somnolence, 
fatigue or dizziness; thromboembolic phenomena includ- 
ing thrombophlebitis and pulmonary embolism; occa- 
sional sensitivity reactions including pruritus, urticaria, 
angioneurotic edema, generalized rash and anaphylaxis; 
acne, alopecia and hirsutism in a few patients; jaundice 
including neonatal jaundice in a few instances; rare cases 
of nausea, headache and hyperpyrexia. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting; change in men- 
strual flow; amenorrhea; edema; increase or decrease in 
weight; changes in cervical erosion and secretions; choles- 
tatic jaundice; rash (allergic) with and without pruritus; 
melasma or chloasma; and mental depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination 
drugs and the serious adverse reactions of thrombophle- 
bitis, pulmonary embolism and cerebral thrombosis and 
embolism, therefore, patients on progestin therapy should 
be carefully observed. 

Although available evidence is suggestive, a relation- 
ship has been neither confirmed nor refuted for the asso- 
ciation of the serious adverse reaction of neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: 
rise in blood pressure in susceptible individuals; premen- 
strual-like syndrome; changes in libido; changes in appe- 
tite; cystitis-like syndrome; headache; nervousness; 
dizziness; fatigue; backache; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic 
eruption; and itching. Therefore, observe patients on pro- 
gestin therapy carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs; increased sulfo- 
bromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, VIII, IX and 
X); metyrapone test; pregnanediol determination; thyroid 
function tests (increase in PBI, and butanol extractable 
protein bound iodine and decrease in T? uptake values). 
How supplied 100 mg per ml —5 ml vials. 

400 mg per ml—2.5 and l0 ml vials and 1 ml disposable syringes. 
For additional product information, consult the package insert 

or see your Upjohn representative. 
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OBSTETRICS AND 


GYNECOLOGY 


Lawrence D. Longo, M.D. 





Observations on ovariotomy, statistical and practical. 


Also, a successful case of entire removal of 


the uterus, and its appendages. 


CHARLES CLAY 


Transactions of the Obstetrical Society of London, vol. 5, pp. 58-74, 1864 





In this paper, recounting 20 years’ experience with 
ovarian surgery, Clay reported the first hysterectomy 
with bilateral oophorectomy. He had previously at- 
tempted the procedure twice, but both patients died 


postoperatively. The present patient ". . . complained 
of uneasy symptoms for some years previously . . 

menstrual periods had always been quite regular, the 
tumor was largest on the right side, very solid, irregu- 
lar in its form, intensely hard, easily moveable, indicat- 
ing no adhesions of any consequence . . . My first im- 
pression of this case was that it was uterine, although it 
in many points resembled ovarian; my inability to 
reach the os added to the difficulty, but the intense 
hardness was only such as felt in uterine fibrous mas- 
ses, whilst the irregular lobulated form, and its mobility 
indicated an ovarian character . . . . I made an inci- 
sion of about eleven inches, when a large uterine tumor 
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came in view, of very irregular shape . . . the upper 
and larger portion . . . was quite free from any but its 
natural attachments, and I hoped the pelvic portion 
would prove also free, but although there were no 
adhesions, it was with the greatest difficulty it could be 
dislodged from the pelvic cavity, and it required con- 
siderable force to effect it. . . . At the posterior part 
of the tumour were three nodules or excrescences, 
about the size of small eggs, indicating beyond all 
doubt the fibroid character of the disease. The right 
ovary was diseased, but not much enlarged; the left 
ovary about the natural size, but discoloured; . . . I 
dissected the broad ligaments from the tumour, and 
securing them by ligature divided them, and continued 
my progress down to the cervix. . . . I placed a ligature 
on it just immediately above the plane of the os, consist- 
ing of three strands of strong Indian hemp, and then 
divided the cervix. . . . The tumor was removed with 
very trifling loss of blood; the integuments were 
brought together and secured by six interrupted su- 
tures, padded, bandaged, and the patient placed com- 
fortable in bed about fifteen minutes from the com- 
mencement. Three grains of solid opium were given 

. Immediately after the operation, Prof. Simpson 
arrived unexpectedly from Edinburgh, and carefully 
examined the tumour as well as the patient, in which he 
felt great interest. At his special request the tumour 
was forwarded to Edinburgh for more minute investi- 
gation. . . ." Several weeks later, Clay received a letter 
from Simpson stating, "The whole mass weighs eleven 
pounds. . I have had a drawing made for a wood- 
cut (see the illustration) . . . intending to illustrate the 
position and form of fibroids . . . your case may turn 
out as a precedent for operative interference in some 
exceptional case of large fibroids of the uterus, and I 
congratulate you most sincerely on the happy recovery 
of your patient." In this report Clay also described 116 
laparotomies, 108 for removal of the ovaries, with a 
recovery rate of 69 per cent. (Photograph courtesy of 
the National Library of Medicine.) 


COMMUNICATIONS 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Metastasizing leiomyoma: A case report 


D. H. CLARK, M.D., Mayor, USAF (MC) 


United States Air Force Medical Center, Scott Air Force Base, 
Illinois 


LOFN- C.. WEED,: M:;D., F,A.C.O.G. 


Ochsner Clinic, New Orleans, Louisiana 


IN 1939, Steiner! published a report of a patient who 
died as a result of extensive pulmonary metastases of a 
benign-appearing leiomyoma, histologically identical 
to the multiple leiomyomas present in the uterus. 
About 12 well-documented cases have since been re- 
ported in the world literature. Whereas criteria of 
malignancy are lacking, these leiomyomas behave clini- 
cally much like low-grade sarcomas. We are presenting 
an additional case report of a patient whose clinical 
course typifies those most commonly encountered. 


A 31-year-old, black, female schoolteacher, gravida 1, para 
l, was admitted to the Ochsner Foundation Hospital in 
January, 1969, with a two-year history of repetitive dyspnea 
and chest pain of short duration. A chest roentgenogram re- 
vealed nodular infiltrations of both lung bases. Two weeks 
later, bilateral spontaneous pneumothoraces developed. An 
open biopsy of the left lung base revealed whorls of smooth 
muscle and reticular connective tissue fibers in a nodular pat- 
tern with no evidence of malignancy within the parenchyma. 
The original impression was pulmonary leiomyomatosis. The 
left lung was re-expanded with tube suction. The right lung 
re-expanded spontaneously. 

Pelvic examination examination revealed a uterine myoma 
about the size of a 12 week pregnancy. An oral contraceptive, 
used for three years, was discontinued. 

Three months later, a chest x-ray film showed a slight in- 
crease in nodularity and two 5 mm. nodules in the upper 
fields of both lungs. Total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, and retroperitoneal lymph node 
biopsy were performed. The uterus was moderately enlarged, 


Reprint requests: Dr. John C. Weed, 1514 Jefferson High- 
way, New Orleans, Louisiana 70121. 
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with a large, soft, fundal myoma with central ischemic ne- 
crosis. There were other small but typical uterine fibroids. 
Within the larger myoma were viable tumor foci having fea- 
tures of both benign leiomyomas and hyperchromatic cellular 
leiomyomas. Histologic criteria for malignancy, such as 
pleomorphism and mitosis, were not found. These cellular 
leiomyomas were histologically identical to those found in the 
lung. The ovaries showed moderate stromal hyperplasia. 
There was no evidence of smooth muscle in the two lymph 
nodes excised. 

The patient has been re-examined at six-month intervals. 
The two nodules in the upper lung fields were not seen on a 
chest x-ray film two months later, yet a second nodular pat- 
tern had developed which regressed a few months later. The 
patient has experienced no adverse symptoms other than vas- 
omotor ones, which were controlled with mild sedation. No 
estrogen replacement has been given. 


Histologically benign smooth-muscle tumors of the 
uterus have been reported to produce a spectrum of 
pathologic activity, ranging from simple, locally occur- 
ring, nonrecurrent myomas to those undergoing dis- 
tant metastases. Intermediate in this spectrum are re- 
current pelvic myomas, disseminated peritoneal 
leiomyomatosis, and intravenous leiomyomatosis. The 
histologic appearance also forms a spectrum from acel- 
lular, fibrotic tumors to those with extreme cellularity, 
hyperchromasia, and mitotic figures, which may repre- 
sent low-grade leiomyosarcomas. 

Metastasizing leiomyomas represent a rare form of 
histologically benign tumor, which acts clinically in a 
malignant fashion. It has been postulated that this 
condition exists in conjunction with or as a result of 
intravenous leiomyomatosis.” However, in only two re- 
ported cases has it been associated with an intravascu- 
lar tumor, and in these the foci were microscopic.? 
No intravascular tumor was found in our patient. 
Also, none of the reported cases of intravenous 
leiomyomatosis has shown distant metastasis. It is our 
belief that the growth characteristics of benign metas- 
tasizing leiomyomas and intravenous leiomyomatosis 
are different in that the metastasizing tumors are capa- 
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ble of parasitic growth at a site distant from the pri- 
mary focus and the intravenous tumors are capable of 
spread only by direct extension within a blood vessel. 

One plausible theory is that the metastasizing leio- 
myoma is a form of generalized leiomyomatosis in 
which multiple primary foci of smooth-muscle tumors 
occur. However, eight case reports of this condition 
disclosed a histologic appearance in the tumors of the 
uterus unlike that of the tumors in distant sites.* In 
addition, there was a peculiar interstitial pattern of 
growth not characteristic of vascular metastasis. Final- 
ly, the clinical effect of this condition was more devas- 
tating than that of metastatic leiomyomas. In 
leiomyomatosis, peritoneal and pleural effusions and 
death have been the result in a majority of reported 
cases. 

Whether or not estrogen stimulated the develop- 
ment of this condition has not been determined. Ex- 
perimentally, fibromyoma has been induced in 
laboratory animals by exogenous estrogens.? Other re- 
ports have shown accelerated tumor growth under 
high estrogen stimulation and regression following 
removal of estrogen. Our patient showed clinical im- 
provement of pulmonary symptoms when exogenous 
estrogen was stopped and the ovaries were removed. 
The hyperplastic stroma of the ovaries was undoubt- 
edly a source of high levels of endogenous estrogen. 
The removal of the primary tumor focus probably had 
a favorable effect as well. Numerous reports link estro- 
gen to proliferation of uterine and extrauterine 
myomas, but its role in the disease process will be 
known only when estrogen binding and metabolism 
are clarified. 

The diagnosis of benign metastasizing leiomyoma to 
the lung can be made only by lung biopsy. The treat- 
ment consists of castration and little, if any, estrogen 
replacement. Irradiation and chemotherapy have not 
proved to be of value. The prognosis is generally good; 
however, frequent examinations of the patient are ad- 
visable because of the possible insidious progression 
and low-grade malignant potential of these tumors. 
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Genital ulceration and infectious 
mononucleosis: Report of a case 


ZANE A. BROWN, M.D. 
MORTON A. STENCHEVER, M.D. 


Department of Obstetrics and Gynecology, University of Utah 
Medical Center, Salt Lake City, Utah 


INFECTIOUS MONONUCLEOSIS (IM) is a benign, 
self-limiting, lymphoproliferative disorder of young 
adults caused by the Epstein-Barr virus (EBV). The 
classic presentation of the disease with fever, sore 
throat, and cervical lymphadenopathy represents the 
host response to the primary infection by the virus. 
We recently cared for a young girl with severe her- 
petiform genital ulcerations which we believe were the 
primary symptoms in what was otherwise "typical" IM. 


A 14-year-old, Caucasian, nulliparous girl presented with a 
history of low-grade fever, headache, and sore throat begin- 
ning one week prior to her initial emergency room visit. After 
several days of these prodromal symptoms, she developed 
several small buccal ulcerations, an extensive vesiculoulcera- 
tive eruption on the labia, and a maculopapular nonpuritic 
rash on the dorsum of the hands. Her boyfriend was currently 
convalescing from an acute febrile illness. She vehemently 
denied intromission but did admit to oral-genital contact with 
her consort. 

Her complaints were almost entirely directed to the severe 
genital ulceration with its associated discharge, dysuria, and 
frequency. There were also pain in both knees, fever, dys- 
phagia, mild disorientation, and fatigue. Examination showed 
two punctate ulcers on the buccal mucous membrane, approx- 
imately 1 mm. in diameter with a white base and an 
erythematous border. The pharynx was diffusely inflamed 
but without exudate or ulceration. The posterior cervical 
lymph nodes were large and tender. The abdomen was tender 
with an enlarged spleen. 

Pelvic examination showed numerous painful herpetiform 
ulcerations with irregular erythematous margins and a 
grayish yellow exudative base. There was a profuse watery 
leukorrhea and bilateral inguinal lymphadenopathy. 
Speculum examination could not be performed. 

Cultures from the oral and genital ulcerations were ob- 
tained in two consecutive days and inoculated onto tissue 
culture within one hour of collection. The cell lines used were 
fetal lamb kidney, human foreskin fibroblast, primary human 
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amnion, and WI-38. No virus was isolated. Bacterial cultures 
showed no pathogens. Venereal Disease Research Laboratory 
test was nonreactive. The initial white blood cell count was 
6,200 with 53 per cent lymphocytes, all reported as normal. 
Two weeks later, it was 15,800 with 57 per cent lymphocytes, 
many of which were then “atypical.” Liver function tests were 
mildly abnormal. 

The genital lesions resolved in two weeks, but mild 
headache, sore throat, and malaise persisted. A heterophile 
titer of 1:448 was obtained with no agglutination after ab- 
sorption on beef erythrocytes. Serologic confirmation of an 
EBV infection was obtained with an indirect fluorescent anti- 
body technique. 

A serum complement-fixing antibody titer for the herpes 
simplex virus was negative one month after disappearance of 
the genital ulcerations. The heterophile titer slowly decreased 
over several months. 


IM classically presents with the triad of sore throat, 
posterior cervical lymphadenopathy, and fever in 
young adults from the middle and upper socio- 
economic groups. A large body of evidence has now 
accumulated linking the EBV to IM. The EBV is 
morphologically a typical herpesvirus and, therefore, is 
related at least structurally to other members of this 
large family which include the herpes simplex virus, 
the cytomegalovirus, and the varicella-zoster virus.' 

In developing countries, most primary infections are 
acquired during early childhood and adolescence when 
symptoms are either mild or nonexistent. Therefore, 
most of the adult population have permanent immun- 
ity to the virus. 

By contrast, exposure to the virus in privileged 
societies may not occur until late adolescence or early 
adulthood when the infection frequently results in typ- 
ical IM. 

Though excretion of the virus in saliva may persist 
for as long as 16 months after the acute phase of IM,” 
transmission of the disease is thought to occur only 
occasionally. Despite the extensive involvement of the 
oropharyngeal mucous membranes, genital transmis- 
sion and excretion of the virus have not been de- 
scribed. 

The young girl described showed most of the clinical 
and serologic manifestations of acute IM. Though the 
oral and genital ulcerations appeared simultaneously, 
the severity of the genital ulcerations far exceeded 
those in the mouth. Her consort, with whom she admit- 
ted to oral-genital contact, was recovering from an 
acute febrile illness. 

Unfortunately, no attempt was made to isolate the 
EBV from the genital secretions during the acute 
phase of the illness. However, other causes of genital 
ulcerations were reasonably excluded. Particularly, a 
herpes simplex infection was excluded by the absence 
of virus in numerous clinical specimens submitted dur- 
ing the acute ulcerative phase of the illness and by the 
absence of complement-fixing antibodies to the virus 
one month after resolution of the genital ulcers. 
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With improved living standards, an expanding re- 
servoir of adults susceptible to the EBV is evolving. 
With the increasing practice of oral-genital sex, genital 
inoculation of the EBV may result in IM presenting as 
genital rather than oral ulceration and inflammation. 

If the presence of the EBV in the genital tract can be 
confirmed, then its effect on conception, the develop- 
ing fetus, and the newborn infant must be considered. 
Infection with other herpes viruses such as the herpes 
simplex virus and the cytomegalovirus, when acquired 
during transit through an infected birth canal, cause 
a spectrum of disease in the newborn infant ranging 
from mild learning disability to severe central nervous 
system destruction and death. 

As technology for studying the EBV becomes more 
universally available, future studies will hopefully 
define the role, if any, of the EBV in perinatal infecti- 
ous disease. 
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Decidual change in pelvic lymph nodes 
in the presence of cervical squamous 
cell carcinoma during pregnancy 


LINDA M. COVELL, M.D. 
ANTHONY J. DISCIULLO, M.D. 
ROBERT C. KNAPP, M.D. 


Departments of Pathology and Obstetrics and Gynecology, 
Harvard Medical School and Beth Israel Hospital, 
Boston, Massachusetts 


DECIDUAL CHANGE in pelvic lymph nodes has been 
infrequently described since Geipel's! illustrations fifty 
years ago. Recognition of this phenomenon proved to 
be important in the following case of a young woman 
with squamous cell carcinoma of the cervix. 


A 32-year-old white woman, gravida 3, para 2, with 
biopsy-proved cervical squamous cell carcinoma in situ with 
marked atypia and several foci of microinvasion, underwent 
hysterotomy and modified radical hysterectomy at approxi- 
mately 20 weeks’ gestation. Examination of slightly enlarged 
hypogastric, paraureteral, and para-aortic lymph nodes re- 
vealed several pinpoint-sized gray subcapsular nodules, which 
on frozen sections stained with toluidine blue showed whorls 
of large cells with bizarre, hyperchromatic nuclei (Fig. 1), 
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Fig. 1. Frozen section of a pelvic lymph node showing nests of large decidual cells. Note resemblance 
to squamous cells. (Toluidine blue. Original magnification x300.) 





Fig. 2. Permanent section of the same lymph node with nests of large cells showing decidual change. 
(Hematoxylin and eosin. Original magnification x300.) 


which were difficult to differentiate with certainty. from 
squamous cell carcinoma. After formalin fixation and staining 
with hematoxylin and eosin, microscopic examination dem- 
onstrated these to be whorls of decidual cells arranged as 
both sheets in the subcapsular sinuses and isolated nests in the 
center of the lymph nodes, with no evidence of metastatic 
cancer (Fig. 2). In situ squamous cell carcinoma was found to 
involve the entire circumference of the cervix. No decidual or 
endometriotic changes were found in the cervix. However, 
decidual change was seen in the parametrial tissues and 
uterine serosa. 


Although ectopic decidua and endometrial glands 


have been described in a variety of tissues, there have 
been a few reports of decidual change in lymph nodes. 
Geipel’ described decidual change in hypogastric and, 
less often, sacral nodes of women dying from complica- 
tions of pregnancy. In 1945, Russell’ noted heterotopic 
endometrial tissues with decidual reaction of stromal 
cells in a pelvic lymph node of a woman who died from 
a ruptured ectopic pregnancy. 

Decidual changes in lymph nodes may occur more 
frequently than seems apparent, but, in the absence of 
malignancy, nodes are probably not carefully investi- 
gated at routine autopsies of patients dying during 
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pregnancy. In a situation where operative therapy may 
be influenced by a frozen-section diagnosis, it is impor- 
tant for the pathologist and surgeon to be aware of the 
possibility of decidual changes which may mimic met- 
astatic carcinoma in lymph nodes. 


REFERENCES 


1. Geipel, P.: Zur Kenntnis des Vorkommens des decidualen 
Gewebes in den Beckenlymphdrüsen, Arch. Gynaekol. 
106: 177, 1917. 

2. Russell, H. B.: Decidual reaction of endometrium ectopic 


in an abdominal lymph node, Surg. Gynecol. Obstet. 81: 
218, 1945. 


Pregnancy in a rudimentary horn 
with fetal salvage 


J. JARRELL, M.D. 
S. B. EFFER, M.D. 
P. T. MOHIDE, M.D. 


Department of Obstetrics and Gynecology, McMaster University 
Medical Center, Hamilton, Ontario, Canada 


OCCASIONALLY in the literature there is the report of 


a pregnancy in a uterine horn. This rare condition has 
been an obstetric curiosity for years as there is failure 


to demonstrate cervical tissue in the connecting stalk of 
the horn, indicating the transperitoneal migration of 


the ovum or the sperm or both. 

This case is presented as it represents one of the few 
documented deliveries of a live born infant from such a 
horn and has merit for interpretation as an experiment 
of nature in the onset of labor. 


The patient, Mrs. S. T., 27 years old, gravida 2, para 1, was 
referred to this high-risk center from another city at 44'/7 
weeks of amenorrhea because of hypertension, an "unfavor- 
able" cervix, and an abnormal presentation. 

In the past, the patient had been delivered of an eight 
pound, twelve ounce female infant in 1973. The pregnancy, 
labor, delivery, and puerperium were uncomplicated. Deliv- 
ery was vaginal after approximately ten hours of labor. 

Family history and functional inquiry on admission to this 
unit were unremarkable. 

Physical examination revealed a very anxious woman who 
was not in labor. Pertinent findings included a blood pressure 
of 160/100, very brisk patellar reflexes, and mild generalized 
edema. The abdomen was gravid and the uterus was tense but 
not contracting. It had a most spherical shape, so much so that 
none of the fetal poles could be palpated. The fetal heart rate 
was 150 beats per minute and appeared regular. Symphysis- 
fundal measurement was 36 cm. No presenting part could be 
palpated deep in the suprapubic region. Pelvic examination 
revealed the cervix to be long and closed posteriorly and un- 
effaced. There appeared to be a significant amount of tissue 
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Fig. 1. Oblique roentgenogram demonstrating the intense 
calcification, marked flexion, and circular outline of the fetus. 


between the cervix and presenting part which could not be 
palpated vaginally. 

After stabilization with magnesium sulfate and adequate 
fetal monitoring had been established abdominally, an ul- 
trasound examination was carried out for placental localiza- 
tion and biparietal diameter. This scan revealed the fetal head 
to be "distorted" so that no measurement could be obtained. 
The placenta was not visualized. An abdominal roentgeno- 
gram demonstrated the extremely flexed position of the 
fetus, shown in Fig. 1, as well as evidence of marked calcifica- 
tion of the fetal skeleton compatible with the amenorrhea of 
44!/; weeks. Fundal amniocentesis was carried out and yielded 
fresh meconium. 

On the basis of a diagnosis of pre-eclampsia, a totally “un- 
favorable" cervix, and the presence of fresh meconium, a de- 
cision was made to deliver the fetus abdominally. 

On entering the abdomen, it was apparent that the peculiar 
spherical nature of the uterus was due to the presence of a 
gestation in a rudimentary horn. Through a transverse inci- 
sion in the horn, a male infant was delivered who breathed 
spontaneously, required no resuscitation, and had one- and 
five-minute Apgar scores of 8 and 9. The placenta was deli- 
vered manually and had marked areas of calcification on the 
maternal surface but no other abnormalities. A thorough 
examination of the horn revealed the presence of a connect- 
ing stalk to the lower part of the other fundus which did 
connect to the cervix and vagina. No canal could be located in 
this connecting stalk, and as there was no way to drain this 
horn it was removed completely along with its corresponding 
Fallopian tube. Exploration of the abdominal cavity then re- 
vealed the absence of the left kidney. 
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Mrs. S. T. rapidly improved post partum, and the blood 
pressure was within normal limits in three days. An intrave- 
nous pyelogram confirmed the absence of the left kidney. 
Histology of the excised connecting stalk confirmed the ab- 
sence of cervical tissue and cervical canal. 

The infant demonstrated the general appearance of post- 
maturity with long nails, parchment-like skin, and a tendency 
to hypoglycemia. Otherwise, the infant was well. Birth weight 
was eight pounds and two ounces. 

Both mother and infant were discharged well, 10 days after 
delivery. 


O'Leary and O'Leary’ reviewed the world's literature 
and found six cases of living infants in association with 
rudimentary horn gestations. Only three of these were 
delivered unruptured. O'Leary and O'Leary estimated 
from their review that 89 per cent of rudimentary horn 
pregnancies ruptured, usually in the second trimester, 
and of the 11 per cent that did not rupture only 1 per 
cent were delivered alive at term. 

While this case is extremely rare, there are certain 
clinical features which would be helpful in the antepar- 
tum diagnosis in the future. The uterus had the same 
general configuration and tension as a regulation bas- 
ketball, and no fetal poles could be palpated. The 
spherical shape was also present suprapubically. The 
extreme flexion of the fetal attitude demonstrated 
radiographically is a salient characteristic as is the circu- 
lar appearance of the fetal outline. The pelvic exami- 
nation was significant in that tissue could be palpated 
between the cervix and the area of the presenting part. 
Another pertinent feature is that on review of this pa- 
tients menstrual history after delivery she admitted to 
severe, incapacitating primary dysmenorrhea. 

While these clinical findings are not sufficient to es- 
tablish the diagnosis, they may in the future arouse 
enough suspicion that the diagnosis may be enter- 
tained in the antepartum state. 

Another fascinating feature of this case is that the 
patient did not labor despite the fact that she had 44'; 
weeks of amenorrhea, had good menstrual data, and 
was delivered of an infant who demonstrated the 
postmaturity syndrome. The only anatomic difference 
from the norm was the absence of a lower uterine seg- 
ment. Hypothetically, then, one might suggest that this 
area is of some importance in the initiation of parturi- 
tion, perhaps as suggested in part by Liggins,? by the 
liberation of prostaglandins which act locally on the 
uterus. In this case, perhaps the stability of the spheri- 
cal horn protected the decidual tissue from disruption 
and subsequent release of prostaglandins. 
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Lack of effect of human chorionic 
gonadotropin on serum estrogen levels 
in ovariectomized rhesus monkeys 


WILLIAM W. TULLNER, Pu.D. 
WILBERT E. NIXON, Pu.D. 
GARY D. HODGEN, PHD. 


Section on Endocrinology, Reproduction Research Branch, 
National Institute of Child Health and Human Development, 
National Institutes of Health, Bethesda, Maryland 


ALTHOUGH CLINICAL investigations do not support 
the proposal that human chorionic gonadotropin 
(HCG) can induce secretion of estrogens by the adre- 
nals of ovariectomized women,’ alterations in vaginal 
cytology and perineal color have been presented as 
evidence that HCG treatment of ovariectomized rhesus 
monkeys result in estrogen production as a conse- 
quence of adrenal stimulation.” 

This lack of agreement between clinical results and 
those in a primate which has often been used as a 
model for research in man led us to reinvestigate the 
effects of HCG on peripheral blood levels of estrogens 
in ovariectomized rhesus monkeys. 

In four adult rhesus monkeys (Macaca mulatta) which 
had been bilaterally ovariectomized for more than six 
months, blood was obtained from the femoral vein 
twice weekly for six weeks. Serum was prepared and 
frozen at —10° C. During the first and second weeks, 
each monkey was injected daily subcutaneously with 
0.5 ml. of saline (0.9 per cent) followed by 2,000 I.U. of 
HCG* in 0.5 ml. of saline daily for the third and fourth 
weeks. No treatment was given during the final two 
weeks. 

Antisera to bovine serum albumin conjugates of es- 
trone and estradiol-178 were produced in rabbits and 
shown to bind these estrogens specifically. Separation 
of estrone from estradiol in serum was achieved by 
column chromatography on Sephadex LH-20. Serum 
estrogen concentrations were determined by estab- 
lished radioimmunoassay procedures. 

Serum estrogen concentrations observed in the 
two-week period preceding HCG treatment were low 
or below the level of assay sensitivity. HCG administra- 
tion had no effect on serum estrone or estradiol-178 
either during or after treatment (Table I). Although it 
is well established that estrogens induce characteristic 
changes in sex-skin color in these macaques, no change 
in perineal sex-skin color occurred during or after 
HCG administration. 


Reprint requests: Dr. William W. Tullner, Auburn Bldg., 
Room 205, National Institutes of Health, Bethesda, Marvland 
20014. 


*Pregnyl. 
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Table I. Lack of effect of HCG on serum estrone (E;) and estradiol (Es) levels in ovariectomized rhesus monkeys 








Saline 


R542 
E; 15 21 19 <15 <15 
E; 24 <11 12 12 <11 
686-V 
E, <15 16 24 17 16 
E; 23 37 16 15 20 
P-178 
E, <15 <15 17 <15 <15 
E» «11 17 21 «11 13 
C-142 
E, <15 <15 <15 <15 <15 
E? <1] 30 17 12 zA pi 





Measurements are given in picograms per milliliter of serum. 


Unlike the findings of van Hall and Heintz,” our re- 
sults provide no evidence for HCG stimulation of es- 
trogen production in ovariectomized monkeys and are 
in agreement with findings in clinical studies on cas- 
trated women.’ 
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Hypopituitarism following head trauma 


STUART R. WEISS, M.D.* 
JORGE D. JACOBI, M.D. 
LAWRENCE M. FISHMAN, M.D. 
WILLIAM J. LEMAIRE, M.D. 


Departments of Medicine and Obstetrics-Gynecology and the 
Endocrine Laboratory University of Miami School of Medicine 
and the Medical Service, Veterans Administration Hospital, 
Miami, Florida 


ALTHOUGH HEAD TRAUMA is one of the rarest of 
reported causes of hypopituitarism,' the frequency of 
trauma and the greater likelihood of survival of such 


Supported in part by National Institutes of Health Grant 
HD-05866, by Grant RR-261 from the General Clinical Re- 
search Centers Program of the Division of Research Re- 
sources (National Institutes of Health), and by Ford Founda- 
tion Grant 0338. 

Reprint requests: Dr. Jorge D. Jacobi, Medical Service, Vet- 
erans Administration Hospital, 1201 N.W. 16th St., Miami, 
Florida 33125. 


*Dr. Weiss was supported by a Veterans Administration 
Training Grant in Endocrinology and Metabolism ((TR-177). 
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<15 <15 «15 <15 <15 <15 
<I «]1 13 12 12 15 


patients suggest than an awareness of the possibility of 
posttraumatic hypopituitarism is appropriate. We re- 
port here the case of a young woman who manifested 
hypopituitarism two years after sustaining severe head 
trauma. 


A 20-year-old woman was admitted to the hospital in May, 
1972, following an automobile accident. The patient had mul- 
tiple facial fractures. A left facial nerve palsy, cerebrospinal 
fluid otorrhea, blindness in the right eye, and facial lacera- 
tions were noted. A period of supportive care and observation 
was followed by successful decompression of the left facial 
nerve. The patient was discharged home two months after the 
accident; she was much improved except for mental sluggish- 
ness. Cosmetic rhinoplasty was performed uneventfully 17 
months later. Two years later, the patient reported a slight 
improvement in mental status. Although she previously had 
regular menses, following the accident the patient become 
amenorrheic. Two years after the injury, an injection of pro- 
gesterone did not induce withdrawal bleeding. During this 
interval, the patient experienced cold intolerance, easy fatiga- 
bility, somnolence, and increasingly dry skin. At no time did 
she manifest symptoms of diabetes insipidus. Two and a half 
years after the accident, she was readmitted for further evalu- 
ation. 

The patient was a thin woman, alert, but with a poor atten- 
tion span and memory. The pulse rate was 68 beats per min- 
ute; blood pressure, 85/75 mm. Hg supine and 75/60 mm. 
Hg standing. Vision was completely absent in the right eye. 
The thyroid gland was not enlarged. The breasts were small 
and nonpigmented; there was no galactorrhea. Pelvic exami- 
nation was normal except for evidence of estrogen deficiency. 
The skin was dry and had a sallow appearance. Deep tendon 
reflexes showed a delayed relaxation phase. The remainder 
of the physical examination was unremarkable. 

Laboratory values on admission included the following: 
hematocrit, 31 per cent; hemoglobin, 10.4 Gm. per 100 ml.; 
white blood cells, 4,100 per cubic millimeter with a normal 
differential; serum sodium, 142 mEq. per liter; potassium, 4.3 
mEq. per liter; carbon dioxide, 23 mEq. per liter; chloride, 
106 mEq. per liter; blood urea nitrogen, 18 mg. per 100 ml.; 
blood glucose, 85 mg. per 100 ml. 

Endocrine evaluation included: serum thyroxine, 4.7 ug 
per 100 ml. (normal 5.5 to 12.5); triiodothyronine resin up- 
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Table I. Hormonal responses following administration of insulin, thyroid-releasing hormone (TRH), and 


luteinizing hormone-releasing hormone (LRH) 









Insulin-induced Insulin-induced hypoglycemia 
(0.05 U. Hn ilo ) 








—30 
—15 t sal we 
0 80 3.8 1.2 
10 72 3.8 L2 
15 — — — 
20 50 5.0 1.2 
30 42 4.8 1.2 
60 52 5.9 1.2 
90 68 3.6 1.2 
120 78 5.1 1.2 


(200 mcg. intravenously) 


LRH 
(100 meg. subcutaneously) 


TRH 













FSH* 
(ml. U. [ml.) 


8 

3.8 — — 
2.6 7 10 
AUR 6 9 
] 13 10 
3.8 12 12 
10 9 

— 13 10 


*Standard employed was the Second International Reference Preparation of human menopausal gonadotropin. 


take, 22 per cent (normal 24 to 36); thyroid-stimulating hor- 
mone (TSH), 3.9 wU. per milliliter (normal 1.5 to 5.5); 8 A.M. 
plasma cortisol, 4.0 wg per 100 ml.; urinary 17-hydroxy- 
steroids, 0.2 mg. per 24 hours, 17-ketosteroids, 1.0 mg. per 24 
hours; after Metopirone, the levels remained within the same 
very low range. Further evaluation of pituitary reserve is 
summarized in Table I. Neither plasma cortisol nor growth 
hormone rose despite adequate hypoglycemia. Also, neither 
TSH, luteinizing hormone (LH), nor follicle-stimulating 
hormone (FSH) rose following administration of their 
respective hypothalamic releasing factors. 

Thus, the diagnosis of anterior pituitary insufficiency was 
made, and the patient was begun on replacement therapy 
with cortisone acetate, estrogen, and thyroid hormone. Sub- 
sequently, she has reported increasing physical endurance, a 
general feeling of well-being, and regular withdrawal menses. 


Transient posterior pituitary dysfunction is not un- 
commonly seen after head trauma, and permanent 
diabetes insipidus has been reported in several in- 
stances.” * Clinical or laboratory evidence of anterior 
pituitary dysfunction following head trauma has rarely 
been described." * * Pathologic studies of the anterior 
pituitary are at variance with clinical reports.” * Possi- 
ble factors accounting for this disparity between clinical 
and pathologic findings include the apparent require- 
ment that at least two thirds of the anterior lobe must 
be destroyed before clinically recognizable hormonal 
deficiencies occur’ and the observation that patients 
sustaining this degree of trauma frequently do not sur- 
vive long enough for endocrine abnormalities to be- 
come apparent. Partial or evolving anterior pituitary 
insufficiency may go clinically unrecognized for many 
years, as in patients with Sheehan's' syndrome. 


Hypothalamic dysfunction following head trauma, 
producing both diabetes insipidus and hypothy- 
roidism, has recently been described.” * Thus, anterior 
pituitary insufficiency consequent to head trauma may 
result from either hypothalamic or direct pituitary in- 


jury. 

These observations suggest that evaluation of the 
hypothalamic pituitary axis is indicated following se- 
vere head trauma, particularly if diabetes insipidus or 
amenorrhea occurs. 


The helpful suggestions of Dr. Robert B. Daroff are 
acknowledged. 
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Variable decelerations of the fetal heart rate 
To the Editors: 

I have read the paper of Cohen and associates (AM. 
J. OBSTET. GYNECOL. 123: 646, 1975) several times and 
am unable to understand how their case histories (of 
elevating the fetal head when variable deceleration of 
the fetal heart rate occurs) prove anything except that 
cesarean section must be easily accomplished in the 
Beth Israel Hospital. My argument could consume 
pages but, in order to be brief, allow me to arbitrarily 
make the following points. 

l. There are several in utero events besides funis 
compression which elicit abrupt severe bradycardia, in- 
cluding severe head compression. If the authors doubt 
this, let them monitor the fetal heart rate during a 
gentle forceps application. I argue that the common 
"second-stage fetal heart patterns" of abrupt and pro- 
longed deceleration most often represent head and not 
funis compression. Elevating the fetal head would then 
only delay the inevitable. 

2. Equally severe decelerations of the fetal heart rate 
in early labor are much more ominous than those of 
late labor. Those of the second stage, while worrisome, 
are generally benign. But those of early labor can rep- 
resent impending fetal disaster. 

3. For severe abrupt deceleration of the fetal heart 
rate in late labor, I have obtained a fetal scalp pH level 
and, if it is normal, have administered atropine when 
other benign efforts have failed to correct the marked 
fetal heart decelerations. 

4. If one is so dedicated to the "dogma" that he be- 
lieves all variable dedicated fetal heart rate decelera- 
tions represent only funis compression, so that he is 
compelled to treat these fetal heart rate abnormalities 
with elevation of the fetal head, then "crash" cesarean 
section will sometimes be life-saving but often because 
the "therapy" itself may have prolapsed the umbilical 
cord. 

Based on two controlled studies, it now appears that 
the authors opening statements, suggesting that elec- 
tronic monitoring is superior to the fetoscope, are not 
true. Until reading the present paper, I could not un- 
derstand how knowing the underlying "pathophysiol- 
ogy” could ever work to the fetus’ disadvantage. 

Robert C. Goodlin, M.D. 
Department of Obstetrics and Gynecology 
Professional Building 
4301 "X" Street 
Room 206 
Sacramento, California 95817 


Reply to Dr. Goodlin 


To the Editors: 

We thank Dr. Goodlin for his interest in our paper. 
It is certainly probable that events other than umbilical 
cord compression can result in "abrupt severe 
bradycardia." However, considerable experimental 
evidence lends credence to the concept that one of the 
common causes of recurrent variable decelerations, as 
defined by Hon and Quilligan,' is umbilical cord com- 
pression. Our paper described a technique which ap- 
pears to be effective in dealing with this specific kind of 
deceleration when standard measures of intrauterine 
resuscitation have failed. Based upon the cases pre- 
sented and upon subsequent clinical experience, it 
seems a safe and potentially efficacious maneuver 
when applied appropriately. 

No data exist which support Dr. Goodlin's claim that 
a fetal heart rate deceleration of a particular degree of 
severity is associated with more significant compromise 
early in labor than if it occurs during the second stage. 
While one's clinical management of developing fetal 
acidosis early in the latent phase of labor would proba- 
bly differ from that occurring in the terminal portions 
of the second stage, our experience suggests that par- 
ticular heart rate pattern abnormalities are associated 
with similar degrees of acidosis, independent of their 
temporal relationship to the labor. 

We can readily understand the difficulty that Dr. 
Goodlin has encountered in publishing his atropine 
data. Atropine will certainly modify many kinds of fetal 
bradycardia, but we would be very reluctant to advo- 
cate such therapy when decelerations have caused no 
alteration in the fetal pH. The use of atropine in situa- 
tions in which decelerations have resulted in fetal 
acidosis might conceivably be justified on the basis of 
evidence which suggests that there is a limited ability of 
the fetal cardiac output to increase by alteration of 
stroke volume. However, recent evidence suggests that 
the use of atropine to increase heart rate during 
hypoxemia might, in fact, lead to fetal compromise by 
decreasing cardiac output. Moreover, the use of 
parasympatholytic agents negates much of the value of 
further heart rate monitoring since they markedly di- 
minish short-term variability, the most reliable index of 
fetal well-being. While the administration of atropine 
may decrease the amplitude and duration of bradycar- 
dia, the underlying disorder, usually one of com- 
promised blood flow, is not necessarily improved and 
the obstetrician may be lulled into a false sense of ac- 
complishment. Until clear evidence is obtained which 
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demonstrates that atropine will augment cardiac out- 
put in a hypoxic fetus with bradycardia, we prefer 
rather to recommend the use of maneuvers of in- 
trauterine resuscitation which maximize uterine blood 
flow or attempt to relieve cord compression. Heart rate 
monitoring and serial blood sampling will reflect the 
success of such techniques and help determine the 
most appropriate time for delivery. 

One of the controlled studies to which we presume 
Dr. Goodlin refers has been published.? Unfortunately, 
space does not permit a thorough discussion of this 
paper. We feel that there were flaws in the experimen- 
tal design (e.g., the monitor patterns in the “un- 
monitored" group could not have been totally 
unknown to those caring for the patients) and in the in- 
terpretation of the data which render tenuous the con- 
clusion that electronic monitoring is not superior to 
auscultation. The debate about the value of fetal 
monitoring in perinatal care will no doubt continue for 
some time until sufficient data are available to allow 
definitive judgments. In the meantime, continuing in- 
vestigation into the physiology of heart rate changes 
and clinical observations regarding their effect on the 
fetus are of utmost importance. 

Wayne R. Cohen, M.D. 
Beth Israel Hospital 
Boston, Massachusetts 02215 

Barry S. Schifrin, M.D. 
Cedars-Sinai Medical Center 
Los Angeles, California 90048 
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Prevention of idiopathic respiratory distress 
syndrome 


To the Editors: 

The article on page 43 of the January 1, 1976, 
issue of the AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY by Gennser and associates deals with an 
important aspect of presently developing perinatal 
medicine. One wonders, from the clinician's position, 
how many infants in each group had idiopathic re- 
spiratory distress syndrome. 

William T. Yates, M.D. 
Box 525, Wilton, Maine 04294 


Reply to Dr. Yates 


To the Editors: 
The incidence of respiratory distress syndrome 
(hyaline membrane disease, RDS), defined according 
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Table I. Incidence of idiopathic respiratory 


distress syndrome 























No.of | No.of LBW No. of LBW live-born 
live-born live-born infants with infants with 
Year | infants infants RDS 


1971 3,564 183 25 13.6 
1972 3,280 181 18 9.9 
1973 3,034 162 16 9.9 
1974 2,919 176 7 4.0 
1975 2,804 157 18 11.5 


to the criteria given by Hutchison and associates,! was 
nil in both the betamethasone-treated group and the 
control group in our study (Am. J. OBSTET. GYNECOL. 
124: 43, 1976). The absence of RDS also among the 
control group can presumably be ascribed to the lim- 
ited number of patients in this investigation, which was 
planned for evaluation of endocrine changes caused by 
the corticosteroid treatment. 

The program of prevention of RDS by administra- 
tion of betamethasone to pregnant women in danger of 
spontaneous or induced preterm delivery was started 
in October, 1973, at Allmänna Sjukhuset, Malmö, 
Sweden, which is the only maternity unit for a city of 
250,000 inhabitants. The average incidence of RDS 
among live-born infants of low birth weight (LBW) | 
(£2,500 grams) was 11.1 per cent in 1971 to 1973 (Ta- 
ble I). In 1974 the incidence was reduced to 4.0 per 
cent but rose to 11.5 per cent in 1975, although the 
preventive program was continuing. 

Our preliminary data have two important features: 
(1) Most of the newborn infants who suffered RDS 
were born unexpectedly preterm, i.e., despite a strin- 
gent antenatal care scheme to predict and detect pre- 
mature labor in the entire pregnant population served 
by the maternity unit; (2) RDS seems in certain circum- 
stances to develop independently of corticosteroid pre- 
vention during gestation, in accordance with the origi- 
nal report by Liggins and Howie.” 

Further experience is needed for evaluation of the 
full impact of the preventive program, and, apparent- 
ly, more efforts have to be directed toward the early 
detection of women at risk for preterm delivery. 

Gerhard Gennser, M.D. 
Sten Ohrlander, M.D. 
Department of Obstetrics and Gynecology 
Per Henriksson, M.D. 
Department of Pediatrics 
Allmanna Sjukhuset 
S-214 01 Malmo, Sweden 
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Fig. 1. Communicating canal from pregnant horn to cervical canal of left horn. 
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Twin pregnancy in double uterus 


To the Editors: 

With great interest I have read the case of an un- 
usual twin pregnancy in a double uterus, published by 
Drs. Zervoudakis, Lauersen, and Saary (Am. J. OBSTET. 
GYNECOL. 124: 659, 1976). 

In 1973, I was confronted with the following case. 


A 30-year-old woman, who had a normal pregnancy and 
delivery 10 years earlier, went to an abortion clinic in Amster- 
dam to have a pregnancy interruption carried out at 12 weeks’ 
amenorrhea. The existence of a uterine anomaly was not 
known beforehand, and it was not recognized at examination. 

With the use of local anesthesia, prior to a suction curet- 
tage, the uterus was sounded (unnecessary and dangerous). 
Perforation occurred, and the patient was sent to the Univer- 
sity Hospital of Amsterdam. 

Here, with the use of general anesthesia, a careful suction 
curettage was done, but no fetal material was obtained. In- 
spection of the cervix revealed another canal which ended 
blindly after 1% cm. This finding aroused suspicion that the 
patient might have a uterine anomaly, and a laparotomy was 
performed. Then the existence of a bicornuate uterus with 
the pregnancy in the right horn and a small perforation in the 
top of the left horn was noticed. 

But even then, with the guidance of the operator, it re- 
mained impossible to enter the pregnant horn via the only 
permeable cervical canal. Thus, it was decided to resect the 
pregnant horn and its tube. After this was carried out, at first 
no communication of the pregnant rudimentary right horn 
and the left horn or its cervical canal were found. At a micro- 
scopic examination, a very tiny communicating canal from the 
pregnant horn to the cervical canal of the left horn was found 


(Fig. 1). The diameter of this canal was only 1 mm. and its 
walls were very rigid, so normal dilatation at labor was very 
unlikely and continuation of this pregnancy would probably 
have led to a dangerous situation. 

Also in this patient an anomaly of the urinary tract was 
present, e.g., absence of the right kidney. 


I wonder if such a very tiny communication between 
both horns was not also present in the extraordinary 
case of Zervoudakis and his co-authors. Otherwise, the 
pregnancy in the "blind" horn and especially the 
nonexistence of hematometra and hematosalpinx on 
that side remain a complete miracle to me. 

Ernst W. Loendersloot 
Gynaecologie en Verloskunde 
St. Elisabeth's of 

Groote Gasthuis 
Boerhaavelaan 22 
Haarlem, Holland 


Pregnancy zone protein and oral contraceptives 


To the Editors: 

The extremely interesting paper by Dr. M. G. 
Damber and colleagues (AM. J. OBSTET. GYNECOL. 124: 
289, 1975) demonstrates that increased amounts of the 
pregnancy zone protein (an @-globulin with a molecu- 
lar weight of about 359,000) were detected in 59 per 
cent of a group of women receiving Ovral, compared 
to 91 per cent of a group receiving Norinyl-1. In con- 
trast, no rise was seen in any women using a 
progestogen-only product (Nor-Q.D.). 

Interpretation of these results is complicated by the 
fact that the authors state that Norinyl-1 contains 100 
ug of mestranol per tablet, but the product interna- 
tionally marketed under this name, to the best of my 
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knowledge, always contains 50 wg of mestranol. There- 
fore, if the study was a comparison of two products 
containing 50 ug of estrogen, then the highly sig- 
nificant difference between the Ovral and the 
Norinyl-1 groups can only be due to the progestogen 
components. I' have previously shown that norgestrel, 
but not norethindrone, antagonizes estrogen-induced 
changes in many plasma proteins. 
I would be grateful if this could be clarified. 
Michael Briggs 
Deakin University 
Geelong 3220, Australia 
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Reply to Dr. Briggs 


To the Editors: 
The two types of combined oral contraceptives that 
were used in the study on the pregnancy zone (PZ) 
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protein had the composition that was given in the 
paper. We are not very familiar with the various 
American synonyms for oral contraceptive, but we 
were told that the pill containing norethisterone, | mg., 
and mestranol, 0.1 mg., had the name of Norinyl 
| + 100. However, this pill was a brand in Sweden sold 
under the name of Conlunett. The study showed that 
the induction of PZ protein was significantly affected 
by the type and dosage of the drug. It seems likely that 
the "total estrogen effect" is of importance for the in- 
duction of PZ protein, and we agree completely with 
Dr. Briggs that the antiestrogenic effect of norgestrel 
in one of the combinations should be taken into con- 
sideration in this respect. 
Mats-Góran Damber 
Bo von Schoultz 
Torgny Stigbrand 
Departments of Obstetrics and Gynecology 
and Physiological Chemistry 
University of Umea 
S-901 87 Umeå, Sweden 
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Annual Report on the Results of Treatment in Car- 
cinoma of the Uterus, Vagina, and Ovary. 
Vol. 16. Statement of Results Obtained in 
1959 to 1968, Inclusive. Edited by H.-L. 
Kottmeier. Assistant Editor P. Kolstad. 264 
pages. Stockholm, 1976, published under the 
patronage of the International Federation of 
Gynecology and Obstetrics. Price not available 
(papérbound). 

Evaluations of Drug Interactions. Ed. 2. Prepared by 
the American Pharmaceutical Association. 
520 pages. Washington, D. C., 1976, Ameri- 
can Pharmaceutical Association. $8.75, A. Ph. 
A. members. $12.50, nonmenbers. (Paper- 
bound.) 

Laparoscopy for Sterilization: A Manual of Self In- 
struction for Physicians, Nurses and Hospi- 
tal Operating Staff. Edwin S. Bronstein. 221 
pages, illustrated. Chicago, 1976, Year Book 
Medical Publishers, Inc. Price not available 
(paperbound). 

Maternal-Infant Bonding: The Impact of Early Sep- 
aration or Loss on Family Development. 
Marshall H. Klaus and John E. Kennell. 257 
pages, illustrated. St. Louis, 1976, The C. V. 
Mosby Company. $8.95 ($6.25 paperbound). 

Maternofoetal Transmission of Immunoglobulins. 
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Clinical and Experimental Immunorep- 
roduction 2. The Proceedings of a Sym- 
posium on Transmission of Immunoglobulins 
from Mother to Young. Edited by W. A. 
Hemmings. 461 pages, illustrated. New York, 
1976, Cambridge University Press. $29.50. 

Obstetrics. Ed. 15. Jack A. Pritchard and Paul C. Mac- 
Donald. 1003 pages, illustrated. New York, 
1976, Appleton-Century-Crofts, Inc. Price 
not available. 

Obstetrics and Gynecology Annual. Vol. 5. Edited by 
Ralph W. Wynn. 477 pages, illustrated. New 
York, 1976, Appleton-Century-Crofts, Inc. 
Price not available. 

The Neonate: Clinical Biochemistry, Physiology, and 
Pathology. Vol. 2. Edited by Donald S. Young 
and Jocelyn M. Hicks. (Current Topics in 
Clinical Chemistry. Series Editor J. Stanton 
King.) 340 pages, illustrated. New York, 1976, 
John Wiley & Sons, Inc. $19.50. 

Waveform Analysis in Medicine: An Introduction. R. 
David Petersen and Grant G. Myers. 293 
pages, illustrated. Springfield, Illinois, 1976, 
Charles C Thomas, Publisher. $24.75. 

Woman, Know Thyself. Joseph W. Scott. 424 pages, 
illustrated. Thorofare, New Jersey, 1976, 
Charles B. Slack, Inc. $12.50. 


Reliably treats the 
anemias of pregnancy 


Trinsicon 
hematinic concentrate 
with intrinsic factor 


A multifactor preparation 
for the treatment 

of anemias that respond 
to oral hematinics 


Dista Products Company 
Division of Elj Lilly and Company 
Indianapolis, Indiana 46206 


Additional information available 
to the profession on request. 
700085 





Trinsicon " 
hematinic concentrate 
with intrinsic factor 


Description: Each Pulvule * contains — 
Special Liver-Stomach 
Concentrate, Dista (containing 
Intrinsic Factor)... . 240 mg. 
Cobalamin Concentrate, NF 
equivalent to Cobalamin. . . /.9 mcg. 
(The total vitamin By» activity in the 
Special Liver-Stomach Concentrate, 
Dista, and the Cobalamin Concentrate, 
NF is 15 micrograms.) 
Iron, Elemental (as Ferrous 


Fumarate) 110 mg. 
Ascorbic Acid 

(Vitamin C) 75 mg. 
Folic Acid 0.5 mg. 


Indications: Trinsicon is a multifactor 
preparation effective in the treatment 
of anemias that respond to oral hema- 
tinics, including pernicious anemia and 
other megaloblastic anemias and 
also iron-deficiency anemia. Thera- 
peutic quantities of hematopoietic fac- 
tors that are known to be important 
are present in the recommended daily 
dose 


Contraindications and Precautions: 
Anemia is a manifestation that requires 
appropriate investigation to determine 
its Cause or Causes. 

Folic acid a/one is unwarranted 
in the treatment of pure vitamin-B;2- 
deficiency states, such as pernicious 
anemia. Indeed, the use of folic acid in 
large doses in pernicious anemia with- 
out adequate vitamin B,2 may result in 
hematologic remission but neurologic 
progression. 

As with all preparations containing 
intrinsic factor, resistance may develop 
in some cases of pernicious anemia to 
the potentiation of absorption of physi- 
ologic doses of vitamin Bio. If resist- 
ance occurs, parenteral therapy, or oral 
therapy with so-called massive doses 
of vitamin B12, may be necessary for 
adequate treatment of the patient. No 
single regimen fits all cases, and the 
status of the patient observed in fol- 
low-up is the final criterion for adequacy 
of therapy. Periodic clinical and labora- 
tory studies are considered essential 
and are recommended 

Hemochromatosis and hemosidero- 
sis are contraindications to iron 
therapy. 


Adverse Reactions: Rarely, iron in 
therapeutic doses produces gastroin- 
testinal reactions, such as diarrhea or 
constipation. Reducing the dose and 
administering it with meals will min- 
imize these effects in the iron-sensitive 
patient. 

In extremely rare instances, skin 
rash suggesting allergy has been noted 
following the oral administration 
of liver-stomach material. Allergic sen- 
sitization has been reported following 
both oral and parenteral administration 
of folic acid. 


Dosage: One Pulvule twice a day. (Two 
Pulvules daily produce a standard 
response in the average uncomplicated 
case of pernicious anemia 


Overdosage: Symptoms —Those of iron 
intoxication, which may include pallor 
and cyanosis, vomiting, hematemesis, 
diarrhea, melena, shock, drowsiness, 
and coma. Jreatment — For specific 
therapy, exchange transfusion and 
chelating agents. For general manage- 
ment, gastric and rectal lavage with 
sodium bicarbonate solution or milk, 
administration of intravenous fluids and 
electrolytes, and use of oxygen. 
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OB/GYN—Excellent practice oppor- 
tunity for a solo practitioner primarily 
interested in gynecology work. Lo- 
cated in attractive Tennessee com- 
munity of 30,000 with referral base 
of 150,000. Forty miles east of Knox- 
ville, bounded by the Great Smokey 
Mountains. Area offers excellent rec- 
reation activities and fine educational 
opportunities. Associated with 135- 
bed JCAH accredited hospital. Finan- 
cial assistance available. For informa- 
tion call collect (615) 586-2302 or write 


with CV: Administrator, Doctors Hos- 
pital, 726 McFarland Street, Morris- 


town, Tennessee 37814. 


Full-time chairman, Department Ob- 
stetrics-Gynecology at 541-bed com- 
munity hospital in attractive suburban 
area, northwestern New Jersey, affili- 
ated with Rutgers Medical School, 
Active, progressive, 17-member de- 
partment. Full-time department chair- 
men in Internal Medicine, Surgery, 
Pediatrics, Pathology, Psychiatry with 
residents in Internal Medicine, Surgery, 
Pediatrics, Pathology and Radiology. 
New labor and delivery unit being 
planned. Board certification and teach- 
ing experience required. 

Contact: John S. Thompson, M.D., 
Medical Director, Morristown Me- 
morial Hospital, Morristown, N. J. 


07960 or 201-540-5134. 





Flagyl 





(metronidazole) 250 mg. 


Warning 
Metronidazole has been shown to be carcinogenic 
in mice and poses carcinogenic in rats. (See 


Warnings.) Unnecessary use of the drug should 
be avoided. Its use should be reserved for the con- 
ditions described in the /ndications section 





Indications: For the treatment of symptomatic trichomoniasis 
in both females and males when the presence of the tricho- 
monad has been confirmed by appropriate laboratory pro- 
cedures (wet smears and/or cultures). Also for the treatment 
of asymptomatic females when the organism is associated 
with endocervicitis, cervicitis, or cervical erosion. T. vagi- 
nalis infection is a venereal disease and therefore, asympto- 
matic sexual partners of infected patients should be treated 
simultaneously if the organism is present. The decision to 
treat an asymptomatic male partner who has a negative 
culture or Smear, or one in whom no culture has been 
attempted, is an individual one In any event, the consort 
should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, 
active organic disease of the CNS, the first trimester of 
pregnancy and a hypersensitivity to metronidazole 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion 
during the second and third trimesters of pregnancy and 
restrict to those pregnant patients not cured by topical 
measures. Flagyl (metronidazole) is secreted in the breast 
milk of nursing mothers. It is not known whether this can be 
injurious to the newborn. If used during lactation, an alter- 
native method of feeding may be electe 


Note: Tumorigenicity Studies in Rodents. Metronidazole 
has shown evidence of tumorigenic activity in a number of 
studies involving chronic, oral administration in mice and 
rats 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been ob- 
served in all five reported studies in that species, including 
one study in which the animals were dosed on an intermit- 
tent schedule (administration during every fourth week only). 
The published results of one of the mouse studies indicate 
increases in the incidence of malignant lymphomas as well 
as pulmonary neoplasms associated with lifetime feeding of 
the drug. All these effects are statistically significant 

Two long-term toxicity studies in the rat have been com- 
pleted. There was a sauna significant increase in the 
incidence of various neoplasms, particularly mam- 
mary tumors, among female rats administered metronidazole 
over that noted in the concurrent female control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 


Precautions: Mild leukopenia has been reported during 
Flagyl use; total and differential leukocyte counts are recom- 
mended before and after treatment with the drug, especially 
if a Second course is necessary. Avoid alcoholic beverages 
during Flagyl therapy because abdominal cramps, nausea, 
vomiting, headaches and flushing may occur. Discontinue 
Flagyl promptly if abnormal neurologic signs occur. Exacer- 
bation of moniliasis may occur In amebic liver abscess, 
aspirate pus during metronidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, 
diarrhea, epudse distress, abdominal cramping, constipa- 
tion, a metallic, sharp and unpleasant taste, furry tongue, 
glossitis and stomatitis possibly associated with a sudden. 
overgrowth of Candida, exacerbation of vaginal candidiasis, 
an occasional reversible moderate leukopenia, dizziness, 
incoordination and ataxia, numbness or paresthesia of an 
extremity, fleeting joint pains, confusion, irritability, depres- 
sion, insomnia, mild erythematous eruptions, "weakness; 
urticaria, flushing, nasal congestion, dryness of the mouth, 

vagina or vulva, pruritus, dysuria, cystitis, a sense of pelvic 
pressure, dyspareunia, fever, polyuria, incontinence, de- 
crease of libido, proctitis, pyuria and darkened urine have 
occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea, vomiting, 
flushing or headache if alcoholic beverages are consumed 

The taste of alcoholic beverages may also be modified. Flat- 
tening of the T-wave may be seen in ECG tracings 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg 
tablet orally three times daily for seven days. When repeat 
courses of the drug are required, it is recommended that an 
interval of 4 to 6 weeks elapse between courses and that the 
presence of the trichomonad be reconfirmed by appropriate 
laboratory measures. Total and differential leukocyte counts 
should be made before, during and after retreatment. The 
male consort should be treated in any event in cases of 
reinfection 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 
mg orally three times daily for 5 to 10 days 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5to 10 days 
Children: 35 to 50 mg /kg. of body weight/24 hours, 
divided into three doses, orally for 10 days 


Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: G D. Searle & Co 
Medical Department, Box 5110. Chicago. Ill. 60680 





If men suffered from the 
symptoms ot trichomoniasis, 
they'd appreciate Flagyl. 


metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethr 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


SEARLE Searle & Co. 
San Juan. Puerto Rico 00936 





Please see adjacent page for brief 
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Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians 
because... it rarely causes discomfort to the patient; it usually works 


overnight, and PERI-COLACE is safe for use in most patients. 


Casanthranol and diocty! sodium sulfosuccinate 


is’ Gentle laxative and stool*softener 
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(norethindrone 0.5 m 
with ethinyl estradiol 0.035 mg) 


Available in 21 and 28 day (with 7 inert tablets) regimens. 
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WHLE YOU ELIMINATE 
THE PATHOGENS, 


FOR THE PAIN 


C] Early relief of painful symptoms such as burning 
and pain associated with urgency and frequency. 


FOR THE PATHOGENS 


C] Effective control of susceptible pathogens 
such as E. coli, Klebsiella-Aerobacter, Staph. au- 
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reus, Proteus mirabilis and, less frequently, Proteus 


vulgaris. 


Appropriate antibacterial therapy: Up to 3 


days therapy with Azo Gantrisin 4 to 6 tablets Stat., 


then 2 tablets g.i.d.; then 11 days with Gantrisin 
(sulfisoxazole) may be considered. 


(50 mg phenazopyridine HCI and 0.5 Gm sulfisoxazole) 


Before prescribing, please consult complete 
product information, a summary of which 
follows. 

Indications: In adults, urinary tract infections 
complicated by pain (primarily cystitis, pyelitis 
and pyelonephritis) due to susceptible organ- 
isms (usually E. coli, Klebsiella-Aerobacter, 
Staphylococcus aureus, Proteus mirabilis, and, 
less frequently, Proteus vulgaris) in the absence 
of obstructive uropathy or foreign bodies. 
Important Note: Carefully coordinate in vitro 
sulfonamide sensitivity tests with bacteriologic 
and clinical response. Add aminobenzoic acid 
to culture media for patients already taking sul- 
fonamides. Increasing frequency of resistant 
organisms currently is a limitation of the useful- 
ness of antibacterial agents including the sul- 
fonamides. Blood levels should be measured in 
patients receiving sulfonamides for serious 
infections, since there may be wide variations 
with identical doses; 12 to 15 mg/100 ml is 
considered optimal for serious infections; 20 ma/ 
100 ml should be the maximum total sulfon- 
amide level, as adverse reactions occur mr 
frequently above this level. 

Contraindications: Children below age 1 
fonamide hypersensitivity; pregnancy at 

and during nursing period. Contraindic< 
glomerulonephritis, severe hepatitis, ure 
pyelonephritis of pregnancy with gastro 
disturbances, because of phenazopyridi 
component. 


Warnings: Safe use in pregnancy has not been 
established. Teratogenicity potential has not 
been thoroughly investigated. Deaths from hy- 
persensitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias have been 
reported; clinical signs such as sore throat, fever, 
pallor, purpura or jaundice may be early indica- 
tions of serious blood disorders. Complete blood 
counts and urinalysis with careful microscopic 
examination should be performed frequently 
during sulfonamide therapy. 
Precautions: Use with caution in patients with 
impaired renal or hepatic function, severe allergy, 
bronchial asthma and in glucose-6-phosphate 
dehydrogenase-deficient individuals. In the lat- 
ter, hemolysis may occur. Maintain adequate 
fluid intake to prevent crystalluria and stone 
formation. 
Adverse Reactions: 8/ood dyscrasias: Agranu- 
locytosis, aplastic anemia, thrombocytopenia, 
leukopenia, hemolytic anemia, purpura, hypo- 
prothrombinemia and methemoglobinemia. 
Allergic reactions: Erythema multiforme 
(Stevens-Johnson syndrome), skin eruptions, 
enidermal necrolysis, urticaria, serum sickness, 

'us, exfoliative dermatitis, anaphylactoid 

ons, periorbital edema, conjunctival and 

! injection, pho. sensitization, arthralgia 


gic myocarc Gastrointestinal reac- 
isea, emesi: ibdominal pains, hepa- 

hea, anorey  pancr atitis and 
(> ALS eens RS: idache, periph- 


eral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and in- 
somnia. Miscellaneous reactions: Drug fever, 
chills, toxic nephrosis with oliguria and anuria, 
polyarteritis nodosa and L.E. phenomenon. Due 
to certain chemical similarities with some goitro- 
gens, diuretics (acetazolamide and thiazides) 
and oral hypoglycemic agents, sulfonamides 
have caused rare instances of goiter production, 
diuresis and hypoglycemia. Cross-sensitivity 
with these agents may exist. 

Dosage: Usual adult dosage for acute, painful 
ohase of urinary tract infections is 4 to 6 tablets 
initially, then 2 tablets four times daily for up to 
3 days. If pain persists, causes other than infec- 
tion should be sought. After relief of pain has 
been obtained, continued treatment of the infec- 
tion with Gantrisin (sulfisoxazole) may be con- 
sidered. 

Note: Patients should be told that the orange- 
red dye (phenazopyridine HCl) will color the 
urine soon after ingestion. 

How Supplied: Tablets, each containing 0.5 Gm 
sulfisoxazole and 50 mg phenazopyridine HCI 
—bottles of 100 and 500. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 








Which hematinic works best? 
-the one that she takes. 


Unfortunately, many women do not take their 
hematinics. 


A majority of pregnant women fail to ingest oral iron 
supplements because of intolerance to oral iron and 
resistance to multiple daily dose regimens.* 


By minimizing the chances of gastric upset and 
simplifying dosage (once-a-day), Abbott hematinics 
encourage compliance. 


® 


Hematinic Supplying Controlled-Release Iron with Vitamin C 
and B-Complex (contains no folic acid) 


Pitau MNM 7 Rantamnaran: TAB IMn AAT AATA 


COMFORT-the Gradumet® controlled-release of iron 
takes place primarily in the small intestine where absorp- 
tion of iron is greatest with minimal chance of gastric upset 


COOPERATION—once-a-day dosage assures optimal 
patient acceptance. 


CONVENIENCE—500 mg. of Vitamin C to enhance iron 
absorption is combined with iron and B-Complex in a 


single tablet. 6093160R1 
& 

" . e hz RRS, 

Controlled-Release Iron with Vitamin C and gamm d 


B-Complex including Folic Acid Canad 


FAC. a ’ "- ^ 


Iberet-500 


One Filmtab? tablet a day supplies: 
Controlled-Release iron 


Ferrous Sulfate, 
(equivalent to 
elemental iron—105 mg.) .. 525 mg. 


Plus High Potency Vitamin C 


Vitamin C 

(as Sodium Ascorbate) .... 500 mg. 
Plus the B-Complex 
(contains no folic acid) 
Niacinamida 1... fr 30 mg. 
Calcium Pantothenate ....... 10 mg. 
Vitamin B, 

(Thiamine Mononitrate)...... 6 mg. 
Vitamin B; (Riboflavin) ........ 6 mg. 
Vitamin Bs 


(Pyridoxine Hydrochloride) .. 5 mg. 
Vitamin By 
(Cyanocobalamin) ....... 25 mcg. 


INDICATIONS: For conditions in which 
iron deficiency occurs concomitantly 
with deficient intake or increased need 
for the B-complex vitamins (contains no 
folic acid). 


lIberet-Folic-5OO R 


One Filmtab tablet a day supplies 
the same formula as Iberet-500 plus: 


Folic Acid .......... 800 mcg. 


INDICATIONS: In non-pregnant adults, 
for the treatment of iron deficiency and 
prevention of concomitant folic acid de- 
ficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). 


CONTRAINDICATION: Pernicious 
anemia. 


WARNINGS: Folic acid alone is im- 
proper therapy in the treatment of per- 
nicious anemia and other megaloblastic 
anemias where vitamin B;4 is deficient. 


PRECAUTION: Where anemia exists, 
its nature should be established and 
underlying causes determined. Iberet- 
Folic-500 contains 800 mcg. of folic acid 
per tablet. Folic acid especially in 
doses above 1.0 mg. daily may obscure 
pernicious anemia, in that hematologic 
remission may occur while neurological 
manifestations remain progressive. 


ADVERSE REACTIONS: The likelihood 
of gastric intolerance is remote. If such 
should occur, the tablet may be taken 
after a meal. Allergic sensitization has 
been reported following both oral and 


parenteral administration of folic acid. 
6093160 


Gradumett- Controlled-release dose 
form, Abbott. cc) 
Filmtab—Film-sealed tablets, Abbott. — 


a major new contribution 
to contemporary 
maternity nursing literature... 


A New Book! 


MATERNITY CARE: 
The Nurse and the Family 


Emphasizing the human dimensions of childbirth, this 
superbly illustrated new book can help your staff 
function as competent, sensitive maternity nurses in 
today's changing society. Discussions integrate psycho- 
social factors with current clinical information and 
show how to apply this to actual patient care. 
Throughout, the authors provide detailed plans for 
nursing intervention based on diagnostic, therapeutic, 
and educational objectives. They stress the importance 
of setting care goals before planning care or attempting 
to assess results. Logically arranged information follows 
the chronologic order of conception, pregnancy, labor 
and complications, birth, post delivery, and parenthood. 
Chapters examine such diverse topics as contraception, 
genetics, infertility, and legal aspects of maternity 
nursing. 

By Margaret Jensen, R.N., M.S.; Ralph C. Benson, M.D.; and 
Irene M. Bobak, R.N., M.S. April, 1977. Approx. 832 pages, 
8'^" x 11", 659 illustrations. About $17.50. 


Below: Portion of Fig. 33-2. Examination of sick preterm infant. (Children's 
Hospital, San Francisco Newborn Intensive Care Unit) Photo by Patricia 
Ryan, R.N. 


ORDER BY PHONE! - 
Call (800) 325-4177 ext. 10. In Missouri call collect — (314) 872-8370 ext. 10. 9 am to 
5 pm (CST), Monday through Friday. 


You won't want 
your staff 
to be without it! 


MOSBY 


TIMES MIRROR 
THE C. V MOSBY COMPANY 


11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS. MISSOURI 83141 


Ped 470425 
» 






BURROUGHS WELLCOME CO. MAKES . 
CODEINE COMBINATION PRODUCTS. 


YOU MAKE THE CHOICE. 





PIRIN | EMPRACET 
UND cCODEINE 
c CODEINE Nm 


| (Warning: May be habit-forming); 
Each tablet contains: and acetaminophen 300 mg. 
codeine phosphate, 32 mg (gr 5), 
(Warning: May be habit-forming); ill 
aspirin, 227 mg; phenacetin, 162 mg; 
and caffeine, 32 mg. 





Burroughs Wellcome Co. 
Ill Research Triangle Park ; 
Wellcome | North Carolina 27709 


American Journal of Obstetrics and Gynecology Mime 
Copyright © 1977 by The C. V. Mosby Company 





April | 


1977 


Transactions of the Thirty-second 
Annual Meeting of the Society of 
Obstetricians and Gynaecologists of Canada 





Reproductive counseling in patients who have had a spontaneous abortion 685 
B. J. Poland, J. R. Miller, D. C. Jones, and B. K. Trimble 


Vancouver, British Columbia, Canada 


Treatment of epithelial carcinoma of the ovary: Operation, 692 
irradiation, and chemotherapy 

R. S. Bush, M.D., W. E. C. Allt, M.B., F. A. Beale, M.B., 

H. Bean, M.D., J. F. Pringle, M.B., and J. Sturgeon, M.D. 


Toronto, Ontario, Canada 


(Contents continued on page 7) 
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You can depend on AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 


*Indications: Based on a review of AVC by the National Academy 
of Sciences- National Research Council and/or other information, 
FDA has classified the indications as follows: 

"Probably'' effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

"Possibly'' effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 


Final classification of the less-than-effective indications requires 
further investigation. 





e uncer of vaginitis 





Contraindications: Known sensitivity to sulfonamides. 

Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 
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The treatment is singular 


Cream (aminacrine hydrochloride 0.2%, 
sulfanilamide 15.0%, allantoin 2.0%) 
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a and, at the same time, effectively reduces or 
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orophene, no irritating metallic salts ...and is 

staining and virtually nonirritating to skin 
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ADINE Perineal Wash cleanses and deodorizes 
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venient Kit form: Each patient gets an individual 
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penser bottle for easy, efficient application. 
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good cycle contro! 


In clinical trials involving 1,103 patients for 
12,948 cycles, only 3.4% of the women dis- 
continued therapy during the first three months 
due to menstrual disorders. The average 
incidence of breakthrough bleeding was only 
6.3% of total cycles. 


low Incidence 
of amenorrhea 


With ModiCon, the incidence of amenorrhea is 
low. Throughout clinical trials the total 

cycle incidence was only 0.7%. Also, menstrual 
patterns approached the patients’ normal range 
and there was generally little change in days 

of flow and amount of flow. 1 


high efficacy 


ModiCon has demonstrated high contraceptive 
efficacy. In clinical trials of 1,103 patients 

for 12,948 cycles, the pregnancy rate was only 
0.37 per 100 woman years of use. 


ModiCon is available in both 21 and 28-day reg- 
imens in the unique DIALPAK* Tablet Dispenser. 


t Serious as well as minor side effects have been reported following the use 
of oral contraceptives. These include thromboembolic disease. The physician 
should remain alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy when appropriate. The 
physician should be fully aware of the complete Prescribing Information for 
this product. *Trademark 


ModiCon 


TRADEMARK 





Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 

a good balance between 
lower hormonal content and 
patient acceptability 


See next page for prescribing information. 
r OJ 286-6R 
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patient acceptability 





Description: Each MODICON Tablet contains 0.5 mg of the progestational substance, 
norethindrone, together with 0.035 mg of the estrogenic compound, ethinyl estradiol. 

Each green tablet in the 28-day regimen contains inert ingredients. 

Actions: MODICON acts through the mechanism of gonadotrophin suppression, i.e., through 
the estrogenic and progestational actions of the ingredients. Alterations in cervical mucus and 
in the endometrium may also contribute to the efficacy of MODICON. 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

The dropout rate for medical reasons, as observed in the clinical trials conducted with 
MODICON, appears to be somewhat higher than observed with higher dose combination 
nm. The dropout rate due to menstrual disorders and irregularities was also somewhat 

igher, dropouts being equally split between menstrual disorders and irregularities and other 
medical reasons attributable to the drug. 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives, taking into account 
various factors such as age and other physical conditions. 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
"m should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 
Indication: Contraception. 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 

regnancy. 

Ward: 1. The physician should be alert to the earliest manifestafions of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, and the use of 
oral contraceptives. There have been three principal studies in Great Britain’? leading to 
these conclusions and three in this country.*? The estimate of the relative risk of throm- 
boembolism in the study by Vessey and Doll? was about sevenfold while the United States 
studies found relative risks of 4.4 to 11, meaning that the users are several times as likely to 
undergo thromboembolic disease without evident cause as nonusers. 

In May 1974, the Royal College of General Practitioners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, “A statistically significant higher rate of report: 
ing of cerebrovascular accidents in Takers is evident, but the numbers are too small to justify 
an estimation of the degree of risk." The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study* indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment. 

In a collaborative American study®>.® of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2.0. 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies? '? have reported an increased risk of post-surgery throm- 
boembolic m in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery. 

In May of 1975 two separate retrospective case control studies relating to fatal and nonfatal 
myocardial infarction in users and nonusers of oral contraceptives were reported.'':'? The 
studies estimate that the increased risk of hospital admission for myocardial infarction asso- 
ciated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-44 age group; and the risk of death associated with the use 
of oral contraceptives as compared to nonusers was increased 2.8 times for users in the 30-39 
age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors, i.e., treated hypertension and diabetes, pre-eclamptic tox- 
emia, obesity and type II hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or com- 
plete loss of vision; proptosis or diplopia; onset or aggravation of migraine or development of 
headache of a new pattern which is recurrent, persistent or severe; papilledema; or any evi- 
dence of retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have 
taken progestogens and/or estrogens during pregnancy.'?:'^ The safety of MODICON in preg- 
nancy has not been demonstrated. Pregnancy should be ruled out before initiating or continu- 
ing the contraceptive regimen. Pregnancy should always be considered if withdrawal bleeding 
does not occur. 

4. A small fraction of the hormonal agents in oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long-range effect to the nursing infant cannot be 


ModiCon 


Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 


in the 28-day regimen contains inert ingredients. 
TRADEMARK 


determined at this time. 

5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occa- 

sionally fatal, have been reported in women on oral contraceptives. Such lesions may present 
as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 
Precautions: 1. A thorough history and physical examination should be performed before 
prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs, including Papanicolaou smear since estrogens 
have been known to produce tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment with 
MODICON. Therefore, if such tests are abnormal in a patient taking MODICON, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata ma 
increase in size. 4. Because these agents may cause some degree of fluid retention. condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged MODICON ther- 
apy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A 
decrease in glucose tolerance has been observed in a significant percentage of patients on 
oral contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic 
patients should be carefully observed while receiving MODICON therapy. 9. The age of the 
patient constitutes no absolute limiting factor, although treatment with MODICON may mask 
the onset of the climacteric. 10. The pathologist should be advised of MODICON therapy when 
relevant specimens are submitted. 11. Susceptible women may experience an increase in 
blood pressure following administration of contraceptive steriods. 12. Cholestatic jaundice has 
been reported in users of oral contraceptives. If this occurs, MODICON should be discontin- 
ued. This condition is more likely to occur in patients who have experienced cholestatic jaun- 
dice of pregnancy. Patients with a history of cholestatic jaundice of pregnancy should be 
carefully observed during MODICON therapy. 
Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, myocardial infarction, gallbladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis and optic neuritis; hepatic lesions with or without intra-abdominal 
bleeding. 

The owing adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), 
breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and after treat- 
ment, edema, chloasma or melasma, which may persist, cholestatic jaundice, migraine, rash 
(allergic), mental depression, change in weight (increase or decrease), breast changes (ten- 
derness, enlargement and secretion), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
strual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, 
intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrombin III; increase in 
platelet aggregability; thyroid function— increase in PBI, and butanol extractable protein-bound 
iodine and decrease in T? uptake values; metyrapone test; pregnanediol determination. 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman, W.H.W.; Vessey, M.P.: 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism in 
Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968. 3. Vessey, M.P.; Doll, R.: 
Investigation of Relation between Use of Oral Contraceptives and Thromboembolic Disease. 
A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P.E.; Masi, A.T.; Arthes, 
F.G.; Greene, G.R.; Smith, H.E.: Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study, Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Contraception and 
Increased Risk of Cerebral Ischemia or Thrombosis, N Engl J Med MER Re April 26, 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors, J.A.M.A. 
231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives and Venous Thromboembolic Disease, 
Surgically Confirmed Gall-Bladder Disease, and Breast Tumours. Report from the Boston Col- 
laborative Drug Surveillance Programme, Lancet: 1399-1404, June 23, 1973. 8. Royal Col- 
lege of General Practitioners: Oral Contraceptives and Health: 1-100, May 1974. 9. Vessey, 
M.P.; Doll, R.; Fairbairn, A.S.; Glober, G.: Postoperative Thromboembolism and the Use of 
Oral Contraceptives, Br Med J 3:123-126, July 18, 1970. 10. Greene, G.R.; Sartwell, P.E.: 
Oral Contraceptive Use in Patients with Thromboembolism Following Surgery, Trauma, or 
Infection, Am J Public Health 62(5):680-685, May 1972. 11. Mann, J.L.; Vessey, M.P.; 
D uec e M.; Doll, R.: Myocardial Infarction in Young Women with Special Reference to 
Oral Contraceptive Practice, Br Med J 2:241-245, May 3, 1975. 12. Mann, J.L.; Inman, 
W.H.W.: Oral Contraceptives and Death from Myocardial iniarclion, Br Med J 2:245-248, May 
3, 1975. 13. Nora, J.J.; Nora, A.H.: Birth Defects and Oral Contraceptives, Lancet: 941-942, 
April 28, 1973. 14. Janerich, D.T.; Piper, J.M.; Glebatis, D.M.: Oral traceptives and Con- 
genital Limb-Reduction Defects, N Eng! J Med 297 (14):697-700, Oct. 3, 1974. > 3/76 
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Ongoing clinical... 
xperience confirms 
a low incidence of 
preakthrough bleedina' 
ith LO/OVRAL. | 


In "fresh" patients: 
and patients switched 
om other oral 
ontraceptives. 





Premarketing clinical trials of LO/OVRAL d 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedinat remains gratifyingly low— an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 





in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 

through 


Bleeding 9.0% 3.1% 2.1% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment." These latter patients were considered 
"fresh" if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpreanant. 

Incidence of breakthrough bleeding among 

women "fresh" to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

"Fresh" to Oral Other Oral Statistical 


Contraceptives Contraceptives Difference 


Break- 
through Not 
Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 


effectiveness is unsurpassed. In clinical trials among 


1633 women for a total of 20,312 cycles, only two 
pregnancies were reported. This, according to Pearl's 
formula, represents a pregnancy rate of 0.13 per 

100 woman-years usage. 


+Serious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications, 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIEF 
should be carefully considered 


See important information on next page. 
Wyeth Laboratories 
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with 0.03 mq. ethinyl estradiol, Wyeth 


Now available... 
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INDICATIONS AND USAGE: LO/OVRAL* is indicated for the prevention of pregnancy in women 


Who elect to use oral contraceptives as a method of contraception. 

ONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag: 
nosed doo genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 


Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 

and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9,5 times greater in users than in nonusers. 

An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100.000 women users in the 40-44 age group. 

In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 





Nox . tothe dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 


were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 
the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk. 


. The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 


increases with age. Oral contraceptives are, however, an independent risk factor for these events. 

The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 

the condom or diaphragm backed up by early abortion. 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 


. especially those with other risk factors. The use of oral contraceptives in women in this age group is not 


recommended. 

The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 

A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 

2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 


.. there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 


- .. diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 


io A. Star eee 
"a 4 


measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. 

In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 


4 . sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 


suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 
Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
has been well-documented. 

"In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 


. associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 


is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 


~ tendemess, abdominal mass or shock. 


A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 

Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones — both 
estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 

It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 

at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 9095) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 

in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 

to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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- for these indications, and there is no evidence from well-controlled studies that progestins are effective 


for these uses, . 
There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these « 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. . 
It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving ora! contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattem which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irreqularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 
a. Increased sulfobromophthalein retention. 
b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 
c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 1056 or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. . 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 
change in comeal curvature (steepening); cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi- 
forme; erythema nodosum; hemorrhagic eruption; ® 
vaginitis; porphyria; impaired renal function. ` 
ACUTE OVERDOSE: Serious ill effects have 
not been reported following acute ingestion of large 
doses of oral contraceptives by young children. each tablet contains 0.3 mg. norgestrel 
Overdosage may cause nausea, and withdrawal with 0.03 mg. ethinyl estradiol, Wyeth 
bleeding may occur in females. Wyeth Laboratories Phila., Pa. 19101 
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A detailed morphologic study was made of spontaneously aborted embryos and fetuses 
from 472 patients. These patients uere followed through 638 subsequent pregnancies. 
The patients were divided into four groups, depending on their previous obsietric history. 
The outcome of the subsequent pregnancies was correlated with the previous obstetric 
history of the patient and the developmental status of the aborted specimen. Patients who 
had never had a live child in the previous obstetric history were identified as a high-risk 
group. Patients who had had live births and pregnancy loss previously were fouad to be 
at significant risk of a subsequent premature infant following the late abortion cf a fetus. 


(AM. J. OBSTET. GYNECOL. 127: 685, 1977.) 


THE ASSESSMENT of the risk of a subsequent preg- 
nancy loss following a spontaneous abortion is a re- 
curring problem in reproductive counseling. In a few 
cases there is a history of maternal disease or a well- 
defined environmental factor, but in the majority of 
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cases the cause is unknown. In establishing the risk of 
subsequent pregnancy loss, information on the previ- 
ous reproductive history is of prime importance. Once 
a woman has had a prenatal loss, her risk of a sub- 
sequent loss is considerably increased.'~4 Gardiner and 
Yerushalmy? showed that this risk was doubled in a 
patient who had already lost one infant and increased 
directly with the number of previous viable losses. 
These authors, who were mainly concerned with the 
recurrence risks for loss of a viable child, also em- 
phasized that patients who have had abortions are 
more likely to give birth to premature infants. 

Other studies* ? have been concerned with the re- 
currence risks of spontaneous abortion. The risks 
quoted by these authors vary considerably, depending 
on the method of ascertainment and the type of data 
analysis used. The most conprehensive study was by 
Warburton and Fraser." They examined the reproduc- 


i 
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Table I. Outcome of 638 subsequent pregnancies of 
472 women ascertained through a Spontaneous 


abortion 
Pregnancy outcome Percentage 
Live-born infant 412 64.4 
Spontaneous abortion 140 22.1 
Stillborn infant 7 3 
Neonatal death ll 1.7 
Ectopic pregnancy T 0.6 
Therapeutic or induced 49* £d 
abortion 

Unknown or currently pregnant 15* 2.4 
Total , | 638 100.0 


*These pregnancies (68) were eliminated from all sub- 
sequent tables, except Table H. 


tive histories of patients who had had spontaneous 
abortions of mixed gestational ages and came to the 
conclusion that women who abort in succeeding preg- 
nancies tend to do so at the same time in gestation. 
Thev calculated that the risk for subsequent abortions 
rises to 25 to 30 per cent for patients who have had 
both abortions and live births. James” calculated the 
risk as 55 per cent on the basis of.data collected from 


women who had had'only consecuüve spontaneous 


abortions. Wall and Hertig!! analyzed 100 abortuses 
from women who had had two or more consecutive 
abortions and observed “pathologic” ova most fre- 
quently. They also found recurrence of this defect in 
subsequent abortions. The “pathologic” ova described 
are suggestive of early and severe disorganized growth, 
the “blighted” ova of earlier reports. 

In the Human Embryology Study at the University 
of. British Columbia, we have been examining spon- 
taneously aborted embryos and fetuses for eight years. 
The spontaneously aborted embryo is studied’ mor- 
phologically and, in selected cases, cytogenetically in 
the cytogenetics laboratory, Department of Medical 
Genetics. These observations are correlated with fac- 
tors from the maternal history including such biologi- 
cal information as the previous reproductive history 
(menstrual history and contraceptive measures).'^ ?? 
This material provided the basis for a study designed 
to calculate more precise recurrence risks for the out- 
come of subsequent reproductive events by correlation 
of data on the developmental status of the abortus. 


Material and methods 


A total of 1,118 patients who had had a spontaneous 
abortus examined in the Embryology Study were fol- 
lowed through contact with their physicians and/or 
through hospital records, and events in their sub- 
sequent reproductive history were recorded. Of these 
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Table II. Number of subsequent pregnancies by 
obstetric history prior to index abortion* 









Average 
No. of 


Per cent of Preg- 
| stie ail pregnancies | nancies 
Obstetric per 


Group 


Group 1 67.9 26.9 3.9 1.3 1.4 
Group 2 71.9 22.9 46 0.6 1.3 
Group 3 | 77.6 18.7 1.9 1.8 1.8 
Group 4 58.7 32.60 6.5 2.2 1.5 


*Ten women with a previous therapeutic abortion (nine) or 
incomplete obstetric history (one) were deleted, for a total of 
462 women. 


women, 353 had had no subsequent pregnancies, 194 
(19 per cent) were lost to follow-up, 87 (8 per cent) had 
been sterilized, and 472 (40 per cent) had had a sub- 
sequent reproductive event. The subjects of this paper 
are these 472 study patients and their 638 subsequent 
pregnancies. These patients were divided into four 
groups on the basis of their obstetric history before the 
index abortion as follows: Group 1, no previous preg- 
nancy; Group 2, only live births; Group 3, both live 
births and pregnancy loss (pregnancy loss includes 
spontaneous abortion, stillborn infants, and neonatal 
deaths within 28 days of birth); Group 4, only preg- 
nancy loss. | 

Abortuses were examined morphologically and as- 
signed a developmental age. Those of less than 30 mm. 
crown-rump length and eight weeks of developmental 
age were categorized as embryos and considered to be 
the result of an early abortion despite the fact that in 
some cases gestation was unduly prolonged. Abortuses 
between, 30 and 180 mm. crown-rump length and less 
than 20 weeks of gestational age (18 weeks of develop- 
riental age) were categorized as fetuses. Fetuses consid- 
ered to be more than 20 weeks' gestational age were 
not admitted to the study as they are legally reportable 
in British Columbia. | 

Morphologic anomalies noted in the aborted speci- 
men were divided into systemic, in which a specific sys- 
tem such as the cardiovascular or central nervous sys- 
tem 1s involved, and severe growth disorganization. 
This latter involves a lethal disorganization of growth 
in embryos and is associated with an increased rate of 
chromosomal aberrations and very early abortion.” 


Results 


Table I shows the outcome of 638 subsequent preg- 
nancies of the study patients. The majority of preg- 
nancies (64.4 per cent) terminated in the birth of a 


* 


* Volume 127 
Number 7 


Reproductive counseling after spontaneous abortion 687 


Table III. Outcome of subsequent pregnancies by maternal age at time of index abortion 


Average No. of 


Maternal No. of pregnancies 

age (yr.) women* fer woman 
15-19 4] 1.2 
20-24 127 1.3 
25-29 160 1.2 
30-34 99 1.1 
35-39 43 rl 
Unknown 2 — 








Qutcome 
Spontaneous Perinatal 

Total Live birth abortion loss 

cases ( 96) 
52 2 
170 2 
190 5 
111 1 
46 4 

1 — ues oe 





*Two women, one of whom has had a subsequent pregnancy, was deleted because maternal age was unknown. 


tp = 0.001. 


Table IV. Outcome of subsequent pregnancies by obstetric history prior to index abortion 















Ouicome 





Total No. of Live birth Spontaneous abortion Perinatal loss Total pregnancy 
Obstetric Group pregnancies* (%) (%) (%) loss (96) 
Group 1 192 8] 17 2 19 
Group 2 182 77 21 2 e 
Group 3 126 63 30 7 37 
Group 4 63 51 46 3 49 


*Six pregnancies from women with previous therapeutic abortions and one from a woman with an unknown obstetric history 


were deleted. 


live-born infant. Twenty-two per cent ended in 
another spontaneous abortion and 3.4 per cent re- 
sulted in stillbirth, neonatal death or ectopic pregnan- 
cy. Of the remaining pregnancies, approximately 8 per 
cent were surgically terminated, and the outcome of 15 
2.4 per cent) is unknown at present. 

In the subsequent tables which indicate pregnancy 
outcome, 49 pregnancies terminated by medically in- 
duced abortion, four which resulted in an ectopic preg- 
nancy, and 15 in which the outcome is still unknown 
have been omitted. This left a total of 570 pregnancies 
for further study. 

Table II shows the number of patients in each of the 
four obstetric groups and the number of subsequent 
pregnancies for each group. In the tables which follow, 
ten patients who had had a therapeutic abortion were 
omitted from the obstetric groups. 

Table III is an analysis of the average number of 
subsequent pregnancies per woman, and pregnancy 
outcome by maternal age, at the time of the index abor- 
tion. The average number of pregnancies per woman 
is similar for each age group. The risk of a pregnancy 
loss is significantly increased (p « 0.001) for women 
over 35 years of age. 

Data on the outcome of the subsequent pregnancies 
in the four obstetric groups are presented in Table IV. 


In Groups | and 2 (no previous pregnancy loss), it is. 


Table V. Outcome of the first pregnancy following 
a history of spontaneous abortion only 




















No. of 
consecutive Spontaneous | Perinatal 
spontaneous | Live birth abortion loss Total 
abortions (%) 





]* 79 19 «3 14 

2 65 35 26 

gt 50 47 <3 .30 
Total 201 


*0.005 « p « 0.006 (47 versus 19 per cent). 


apparent that the risk of a subsequent abortion, that is, 
a second abortion (the index abortion being the first), is 
approximately that usually quoted as the general popu- 
lation risk of a first abortion (17 to 21 per cent). The 
risk rises in Groups 3 and 4 in which there has been 
previous loss and is highest (46 per cent) in Group 4 
when there has been no previous successful outcome 
of a pregnancy. The risk of a spontaneous abortion is 
significantly greater for women in Groups 3 and 4 
(p < 0.001) than for women in Groups 1 and 2 and is 
also significantly greater for women in Group 4 com- 
pared to women in Group 3 (0.04 « p « 0.05). 

Table V shows the outcome of the first subsequent 
pregnancy only of patients who entered with one, two, 
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Table VI. Status of index abortion as a function of the previous obstetric history of the mother 


Status of index abortus 
Obstetric Total G.D.* Systemic anomalies Normal Systemic anomalies Normal 
Group specimens (%) (%) (%) (%) (%) 
Group I 188 ilf 11 11 8 29 
Group 2 179 20 11 13 13 35 
Group 3 122 28 6 10 15t 421 
Group 4 61 481 9 2 9 32 


Diagnosis of the aborted specimen was uncertain in 20 specimens. 


*G.D. = Embryos with growth disorganization. 


Embryos with G.D. are aborted more frequently (0.01 < p < 0.02) by Groups 1 and 4. 
tAbnormal and normal fetuses are aborted significantly more frequently (0.008 < p < 0.004) by Group 3. 


three, or more consecutive abortions. After one abor- 
tion the risk for a second consecutive abortion is not 
increased. There is a very significant rise in the risk 
(0.005 « p « 0.006) to 47 per cent for abortion after 
three consecutive abortions, and this is more significant 
for these patients than for patients in obstetric Group 4 
whose previous history may have included stillborn in- 
fants in the pregnancy loss. 

Morphologic analysis of the embryos and fetuses of 
the index abortion showed that there were 256 em- 
bryos and 203 fetuses. There were 207 abnormal em- 
bryos, of which 60 per cent had severe disorganization 
of growth. The remainder of the abnormal embryos 
and 66 fetuses had focal anomalies of the various sys- 
tems including the central nervous, cardiac, musculo- 
skeletal, and digestive systems. The distribution of the 
normal and abnormal specimens related to each 
obstetric group is shown in Table VI. 

Patients who have had no previous pregnancy or 
have had no previous live birth (Groups 1 and 4) have a 
significantly higher incidence of embryos with growth 
disorganization (41 to 48 per cent; 0.01 « p « 0.02) 
and, therefore, the highest frequency of early abor- 
tions. A highly significant frequency (0.003 < 
p < 0.004) of late abortion is found in Group 3, 
in which there are both live births and loss in the 
previous history. There is a significant increase 
(0.001 « p « 0.005) in the incidence of infants under 
2,500 grams and less than 36 weeks of gestational age 
following abortion of a fetus. 

Correlation of the presence of an anomaly in an 
abortus with the development in a subsequent live birth 
was possible in 369 pregnancies of 285 patients. Thir- 
teen infants (3.5 per cent) were born with an abnormal- 
ity, and these more frequently followed the birth of an 
abnormal fetus. In two cases the same anomaly was 
found in an aborted fetus and in a subsequent live 


birth. A fetus with osteogenesis imperfecta, diagnosed 
by x-ray and by alizarin red S of the skeleton, was fol- 


-lowed by a severely affected female infant. A male 


fetus with bilateral cleft lip and palate was followed by a 
female infant with a cleft lip. The results are shown in 
Table VII. 

Two consecutive abortion specimens were available 
in 28 patients who had had repeat abortions. In 22 
patients the abortus was either embryonic (13 cases) or 
fetal (nine cases) in both abortions. The specimens 
were embryonic and fetal in six cases. This suggests 
that a patient usually aborts at the same time in 
pregnancy. 

The outcome of subsequent pregnancies according 
to the status of the index abortus and the mother's 
previous obstetric history is presented in Table VIII. 
This table presents all the information from this study 
which may be of value in other studies of a similar 
nature. 

Table IX presents the significant information from 
Table VIII in its simplest form. Where there is no sig- 
nificant difference in the groups, averages of the risk 
with respect to different obstetric histories have been 
used. The abortion of normal embryos and of embryos 
and fetuses with systemic anomalies does not increase 
the risk of a subsequent spontaneous abortion in any 


group. 


Comment 


The results of this study confirmed the observations 
made by Warburton and Fraser® ? and referred to ear- 
lier, namely, that if the patient had had a pregnancy 
loss before a spontaneous abortion there was an in- 
creased risk of a subsequent pregnancy loss which 
tended to occur at the same time in pregnancy. The 
frequency of pregnancy loss from all causes rises from 
19 per cent in patients who have had no previous preg- 


Volume 127 Reproductive counseling after spontaneous abortion 689 


Number 7 


Table VII. Association of the index abortus and subsequent viable child with an anomaly 


Study Abnormality of subsequent birth 
No. Abnormality of viable infant 









Index abortus Frequency 
Normal embryo 1,117 Externally normal Congenital heart anomaly 1/47 (2%) 
(total 47) 
Abnormal embryo 638 Growth disorganization Bifid soft palate 7/199 (4%) 
(total 199) 672 Limb buds not normally developed, . Club feet 
extra pigment anterior to eye, 
anencephalic(?) 
707 Growth disorganization, empty sac - Meningomyelocele 


939 Left-hand syndactyly, left-foot stunted Dislocated left hip 
toes, brain disorganization 


1,301 Growth disorganization Hypospadias 
1,665 Growth disorganization Hydrocephalic twin + normal twin 
1,717 Growth disorganization . Dextrocardia 
Abnormal fetus 244 Osteogenesis imperfecta Osteogenesis imperfecta 5/50 (1090) 
(total 50) 493 Cystic hygroma, bony deformity of Hydrocele 
skull, heart lesion 
529 Severe congenital heart anomaly Cerebral abnormality, not diagnosed 
713 Bilateral cleft lip and palate, Cleft lip 
reduction deformity in fingers 
1,046 Spina bifida Micropenis and possible hypospadias 


Table VIII. Outcome of subsequent pregnancies according to status of index abortus 
and mother's previous obstetric history 


Spontaneous Perinatal 
Live birth Abortion loss 
No. % No. % 











Group I 
Growth disorganization 57 78 14 19 2 3 73 
Embryo with systemic anomaly 23 . 85 4 15 - 27 
Normal embryo 18 95 - l 5 19 
Fetus with systemic anomaly 12 75 4 25 16 
Normal fetus 42 79 10 19 1 2 D 
Total 152 32 4 188 
Group 2 
Growth disorganization 42 78 1l 20 1 2 54 
Embryo with systemic anomaly 19 95 ] oe. -~ 20 
Normal embryo 18 72 6 24 l 4 25 
Fetus with systemic anomaly 16 80 4 20 - 20 
Normal fetus 45 75 14 23 1 2 60 
Total 140 36 3 179 
Group 3 
Growth disorganization 22 79 6 21 - 28 
Embryo with systemic anomaly 7 58 5 42 - 12 
Normal embryo 8 62 3 23 2 15 13 
Fetus with systemic anomaly 10 59 5 29 2 12 17 
Normal fetus _30 58 17 33 5 10 2 
Total 77 36 9 122 
Group 4 : 
Growth disorganization 13 46 15 54 ~- 28 
Embryo with systemic anomaly 4 57 2 29 ] 14 7 
Normal embryo J 100 - ~ I 
Fetus with systemic anomaly 3 75 l 25 - 4 
Normal fetus E 52 _9 43 1 5 21 
Total 32 27 2 ] 


*Index abortuses not possible to assess (18), and women with previous therapeutic abortion (nine) or unknown obstetric history 
(one) were deleted. 
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FIRST CONCEPTION SPONTANEOUS ABORTION 15% 
EMBRYO (early) 55% P e 
NORMAL 107 ABNORMAL 45% NORMAL Fis li MN 10% 
WSYSTEMIC TOK  s9G,D. 35% NC 
SECOND CONCEPTION LIVE BIRTH 80% G.D. 20% FETUS 20% PREMATURE 10% *ESLIVE BIRTH 
WITH ANOMALY 
LIVE BIRTH 70% 
RECOMMENDED INVESTIGATIONS Parental Evaluation of Evaluation of 
Karyotype Hormonal Status Uterine Environment 
“SYSTEMIC - Embryo with anomaly in one or more systems 
G.D, - Embryo with complete disorganization of growth 
wWAData suggest risk of anomaly may be 5% 
a Fig. 1. “Flow” sheet summarizing the information gained from a patient with spontaneous abortion 


in the first pregnancy. 


Table IX. Risk of subsequent spontaneous abortion 
in Groups 1, 2, 3, and 4 





- Risk of spontaneous abortion (96) 






All other 
os and 
fetuses 


Developmental 
status of 
abortus unknown 


Embryo with 
growth 
disorganizalion 












l 17 : 
2 | 20 24 
3 30 

4 46 54 36 


nancies to 49 per cent if the patient has had no previ- 
ous successful pregnancy outcome (Table IV). Know- 
ledge of the mother's previous obstetric history and of 
the developmental category of the index abortus iden- 
tifies two groups of women with a particularly high risk 
of subsequent pregnancy loss. The first group consists 
of women who have had previcus live births and preg- 
nancy loss and abort a fetus. These women have a 
significant risk of a subsequent premature infant and 
attendant perinatal loss. This confirms the work of 
Gardiner and Yerushalmy? who also noted that pa- 
tients who had had an abortion, without specifying 
early or late, had an increased incidence of premature 
infants. The uterine environment and particularly the 
cervical competency are important areas of investiga- 
tion. The second group includes women who have had 
previous consecutive abortions and have an early abor- 
tion of an embryo with growth disorganization. These 
women have a greater than 50 per cent chance of a 


subsequent abortion associated with this similar anom- 
aly. The type of anomaly—the "pathologic" ovum of 
Wall and Hertig" and “blighted” ovum of later 
reports—is associated with a severe chromosomal 
anomaly in over 50 per cent of cases. This should 
direct attention to the mechanisms of ovulation and 
fertilization in these women. There is increasing evi- 
dence that intrafollicular and postovulatory aging of 
the oocyte may be implicated.’ The efficient ripening, 
ovulation, and movement in the Fallopian tube of the 
oocyte and ovum are a reflection of endocrine function 
and resultant hormonal levels. The hormonal status of 
the mother can also affect the quality of the uterine 
endometrium and could result in a very early preg- 
nancy loss from "inefficient" implantation. It would 
seem that in these patients investigative procedures 
should be directed toward the mechanisms of ovulation 
and the appropriate steroid levels. In addition, it was 
shown by Kajii and associates!* that of 50 couples who 
have repeated pregnancy loss at least one of the 
parents will have a balanced translocation in the 
karyotype. Therefore, parental chromosomes should 
be examined in this group. 

In addition to the identification of groups at risk, the 
study suggests that it is possible to outline more clearly 
necessary investigative procedures. 

Fig. lis a "flow" sheet which summarizes the infor- 
mation which has come out of this study. If this is a first 
pregnancy and the patient aborts a normal embryo 
(early abortion), she has at least an 80 per cent chance 
of a subsequent live birth. If the loss is of a normal 
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fetus (late abortion), she again has an 80 per cent 
chance of a viable birth in her next pregnancy, but 
about 10 per cent of these pregnancies will terminate 
prematurely. Significant data on risks of a specific 
anomaly following the loss of a fetus with such an 
anomaly are not yet available, but it appears likely 
that these women may have an increased risk of a 
viable child with the anomaly. It is important that 
these women are counseled and offered a prenatal 
diagnostic test if this is appropriate. 

In those cases where a second early abortion occurs, 
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it is almost certainly a second severely abnormal em- 
bryo, and parental karyotyping and maternal hor- 
monal levels should be evaluated. The loss of a second 
fetus would suggest an evaluation of the uterine envi- 
ronment for septa, fibroids, and cervical competency. 
The risk of pregnancy loss after a second spontaneous 
abortion rises considerably. It can only be improved it a 
diagnosis is made and treatment is instituted. There- 
fore, we would suggest that an evaluation of the patient 
should begin after a second abortion and follow the 
lines indicated by the category of the abortuses. 
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Treatment of epithelial carcinoma of the ovary: 
Operation, irradiation, and chemotherapy 
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This paper presents an interim analysis of 279 patients with epithelial carcmoma of the 
ovary who were entered into a prospective study started in April, 1971. One hundred 
and three patients were available for analysis three years after diagnosis. Apart from the 
survival differences by stage and treatment method, this study has shown that the 
completeness of the initial pelvic operation, in Stages II and III, is of greater prognostic 
importance than the stage. The importance of the features of the pelvic disease which 
interfere with the removal of all pelvic organs led the authors to conclude that factors 
other than stage should be considered in prescribing postoperative treatment. To date, 

the disease-free survival trends in Stages IB, 11, and asymptomatic Stage II show that 
physicians should place much greater emphasis on the initial operative features when they 
are seeking the most effective combination of irradiation and chemotherapy. Analysis of 
failures shows that upper abdominal irradiation is more effective than daily chlorambucil 
in preventing progression of disease to that area. However, early evidence indicates that 
chlorambucil added to pelvis irradiation improves the control of pelvic disease. Improved 
methods of treatment have not yet been identified for early Stage I (IA) and advanced 
presentations (symptomatic Stages III and IV). (Am. J. OBSTET. GYNECOL. 127: 692, 


1977.) 


EPITHELIAL CARCINOMA of the ovary is now the 
most common cause of death in the group of women 
suffering from a gynecologic malignancy. Fewer than 
10 per cent of the many women who present with ad- 
vanced disease survive beyond five vears. The survival 
patterns of patients treated by operation, with or with- 
out radiation and chemotherapy, appear to have 
changed little over the recent years.’ 

As a basis for the design of a prospective study, we 
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reviewed the clinical experience at The Princess Mar- 
garet Hospital (PMH) for the years 1964 to 1966. The 
1970 staging recommendations of the Internation- 
al Federation of Gynecologists and Obstetricians 
(F.I.G.O.)? and the 1966 proposals for the T.N.M. Sys- 
tem of the U.I.C.C? were used. This review provided 
the following information which was applied in the 
study reported in this paper: 

l. Patients less than 50 years of age had a better 
over-all five-year survival rate than those over 50 (31 
versus 24 per cent). 

2. Analysis of patients with apparently localized dis- 
ease (Stages I and II) showed two major patterns of 
failure: (a) recurrence in the pelvis, i.e., regrowth 
within the volume irradiated after operation, and (b) 
progression, i.e., disease which appeared beyond the 
pelvis without clinical evidence of pelvic recurrence. As 
a consequence, we concluded that future treatments 
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Fig. 1. Schematic of the design of the prospective trial. 


would have to be evaluated for their ability to control 
both of these types of failure, either singly or together. 

3. A group of Stage III patients were found who 
were asymptomatic after operation. Frequently they 
received no further treatment until, and if, they de- 
veloped symptoms or gross manifestations of disease. 
With no additional treatment, these patients did as well 
as or slightly better than those Stage III patients who 
were given or required further treatment because of 
symptoms. Consequently, it became apparent that we 
needed to clarify the indications for further treatment 
in patients with advanced disease. 

4. 'The remainder of the patients with advanced dis- 
ease, although frequently helped by treatment, showed 
a survival of only 5 per cent at five years. The methods 
of treatment were various, but in general they would be 
classed as palliative only. 

A prospective trial was designed and started on April 
19, 1971, and for this present report entry was stopped 
as of April 18, 1975. A total of 300 patients were en- 
tered during this four-year period, but 21 patients had 
to be dropped from the study for a variety of reasons.* 
The objective of the study was to investigate methods 
of increasing the effectiveness of therapy of ovarian 
cancer by profiting from the lessons learned during the 


"Details available from Dr. R. S. Bush. 


Table I. The distribution of the different tumor 
types included in the study 


Well Poorly 
Type of tumor differentiated | differentiated | Total 


Serous 42 106 148 
Mucinous 18 I1 29 
Endometrioid fi 45 52 
Mesonephric 3 12 15 
Unclassified 0 35 .35 

279 


retrospective study, i.e., by decreasing the incidence of 
failure due to relapse within the treated area or pro- 
gression outside it. In addition, we wished to accumu- 
late in a prospective fashion a group of patents, 
analyzed in detail, who would provide the basis for 
future studies. As will be shown, the over-all survival 
has improved. Although the progression of localized 
disease can be prevented by upper abdominal irradia- 
tion, the more effective treatment of patients who have 
failure following primary therapy also appears to 
be a contributing factor to this over-all improvement. 
However, the major finding at this stage in the analysis 
appears to be the prognostic significance of the com- 
pleteness of the initial pelvic operation. 
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Fig. 2. The pattern of over-all survival to four and a half years. Also shown are the survival rates for 
those less than and greater than 50 years of age at the time of diagnosis. Although 279 patients have 
been entered, only 103 patients have been followed three years after diagnosis. 


Table II. The distribution of patients by U.I.C.C. 
classification* 







Total by 





F.I.G.O. stage 
IA TiN,M, 30 39 
IB TNM, 9 
IIA T3N,M, 15 
IIB TaN: Mo 74 116 
(23) (13) : 
Ti-aNyMya 27 
Ill Ti-4NiM.~1a 6 
` Ty-4N,Mip 97 103 
IV T4 N,Mic 21 E 
Total 279 


*In the 74 patients included in Stage IIB, there are 13 
patients included who could have been included in Stage III 
(F.I.G.O.) because of involvement of ometum or small bowel. 
However, these 13 patients were included in Stage IIB be- 
cause the involvement was in the pelvis. 


Prospective trial 


Since April 19, 1971, all adult patients with cancer 
of the ovary who were seen within three months of 
laparotomy and who had no history of a second malig- 
nancy were considered for the prospective study (Fig. 
1) The various treatments according to the appro- 
priate stage were explained to the patient. If she, or 
her referring physician, objected, the patient was not 
entered into the study. 


Because the apparent survival figures of patients in 
any individual stage can be altered by changes in 
methods of staging,’ this study included all stages of 
the disease. Consequently, the over-all survival in this 
study could be compared with that in the retrospective 
study. 


Methods 


Patients have been entered into the appropriate arm 
of the study on a random basis. However, stratification 
has been carried out by age, U.I.C.C. classification, 
tumor type, and tumor grade. All pathologic material 
was reviewed by one pathologist, Dr. T. C. Brown of 
The Princess Margaret Hospital. 

As shown in Fig. 1, patients with the most localized 
disease (Stage LÀ) were randomized between no addi- 
tional treatment following operation or pelvic irradia- 
tion. | 

Stage IB patients were grouped with Stage II pa- 
tients because survival in both of these stages was simi- 
lar in the retrospective study. Our previous policy had 
been to give additional pelvic radiation after operation. 
This method was maintained as one arm in the treat- 
ment comparisons for Stage IB and Stage II patients. 
Chemotherapy in the form of daily doses of chloram- 
bucil was added to one treatment arm. Chlorambucil 
was chosen because it had an objective remission rate 
similar to that of other alkylating agents,” * and apart 
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Fig. 3. The actuarial survival curves for the different treatments given to patients classified as Stage 
IB or Stage II. PEL, pelvic irradiation; PCH, pelvic irradiation plus chlorambucil; PAB, pelvic 
irradiation plus abdominal strip irradiation. 


Table III. The pattern of pelvic recurrence or upper abdominal progression with the pelvis clear for the two 


management methods for stage IA 






Recurrence Progression 










Well Poorly Well Poorly Well Poorly 
Therapy differentiated differentiated differentiated differentiated differentiated differentiated 
None l I — 8 8 
Pelvic radiation — l l 6 8 


from hematologic depression it has few other recorded 
complications. The third treatment comparison was 
upper abdominal radiation. 

The effect of the additional treatment given to 
Stage IB and Stage II patients was also studied in 
asymptomatic Stage III patients. “Asymptomatic” was 
defined as a complete lack of symptoms, or no demon- 
strable ascites, for six weeks after operation. The ex- 
tent of residual disease did not affect the treatment 
allotment for the study. In a subgroup of Stage III 
patients with well-differentiated tumors and who were 
asymptomatic, treatment was witheld until symptoms 
occurred. This study arm was added because our 
retrospective analysis had suggested that immediate 
treatment did not affect survival. 

All patients who were symptomatic due to disease 
following operation or who had Stage IV disease re- 
ceived either cyclophosphamide or melphalan. Cyclo- 


phosphamide was given either intermittently in- 
travenously or daily by mouth, as we were seeking a 
comparison between the two administration routes. 

Radiation therapy.* When pelvic irradiation alone 
was given, the dose was 4,500 rads to the midline with 
the use of 15 by 15 sq. cm. parallel opposed fields on an 
Allis-Chalmers 22 MeV. betatron. 

For those patients receiving abdominal irradiation, 
the whole length of the abdominal cavity from above 
the domes of the diaphragm to below the obturator 
foramina was included. A strip technique’ was used. 
The pelvis was treated first with 2,250 rads in 10 frac- 
tions on the 22 MeV. machine; then, starting cbove the 
domes of the diaphragm, abdominal strip irradiation was 
given on a Co® central axis unit to give a 2,250 rad 
midline dose in 10 fractions. 


*Details available from Dr. R. S. Bush. 
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Fig. 4. The actuarial survival curves for patients with Stages III and IV carcinoma of the ovary. The 
central solid line shows the survival rates for all patients and the r’s mark the survival of similarly 
staged patients in the retrospective study. The upper solid line represents the survival of the sub- 
group of patients who had disease classed as Stage III but were asymptomatic following operation. 
The a's mark the survival of patients with similarly staged disease in the retrospective study. The 
lowest curve shows the survival of patients with disease classified as symptomatic Stage III or Stage 


IV. 


Chemotherapy. Chlorambucil, when indicated by 
protocol, was started on completion of the pelvic ir- 
radiation; a dosage of 6 mg. per day was used. The 
dosage was then adjusted according to peripheral 
blood counts done every three weeks. If patients 
did not develop further manifestations of disease 
chlorambucil was discontinued after two years. 

Symptomatic Stage III and Stage IV patients al- 
lotted to chemotherapy only after operation received 
either cyclophosphamide or melphalan. The dosage 
was adjusted according to peripheral blood counts. 
Cyclophosphamide was given in one of two ways, 
chosen randomly. With the intravenous route, a dose 
of 1 Gm. per square meter of body surface was 
repeated every three weeks while there was no pro- 
gression of disease. With the oral route, a dosage of 
200 mg. was given daily. Melphalan was given orally in 
a dosage of 0.2 mg. per kilogram of body weight daily 
for five days and repeated every four to six weeks while 
there was evidence of a response. 

Statistics. Survival curves were calculated by a actuar- 
ial methods, although the actual number of patients is 


shown in the figures. Standard deviations are also 
shown in the figures. Differences in survival curves and 
patterns of failure were compared and tested for sig- 
nificance at the 0.05 level by the chi-square method 
when patient numbers were over 100. The Yates cor- 
rection was used for numbers less than 100. The in- 
terstage survival curve comparisons were made with 
the use of the Kaplan-Meier tests for significance. 


Results 


A total of 300 patients were entered during the 
four-year period of the trial which is being reported, 
but only 279 were analyzed as of December 31, 1975. 
Exclusions were made for seven different reasons: (1) 
failure to follow protocol, (2) patient's refusal of treat- 
ment, (3) doctor's refusal of treatment, (4) long dis- 
tance from hospital, (5) incorrect diagnosis, (6) concur- 
rent malignancy, and (7) previous case. The median 
age was 55 years. 

Table I shows the pathologic classifications; grading 
was confined to two subcategories, well and poorly dif- 
ferentiated. 
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Fig. 5. The survival rates by treatment for patients with dis- 
ease classified as symptomatic Stage III and Stage IV. The 
numbers list the patients entered into each arm. One standard 


deviation is shown on the oral cyclophosphamide curve at one 
and a half years. 


The decline in over-all survival to 4.5 years is shown 
in Fig. 2, with the survival curves for those younger 
and older than 50 years of age. Fig. 2 also shows the 
over-all survival decline in the retrospective study (7). 
The actuarial curve for the prospective study shows a 
survival of 45 per cent to four and a half years, an 
improvement of 17 per cent over that of the retrospec- 


tive group. One hundred and three patients are avail- . 


able for analysis at three years, but only 27 of the 279 
in the prospective series have been followed beyond 
four years. 

The survival rate among the patients in the prospec- 
tive study is significantly higher than that in the retro- 
spective series up to three and a half years, after which 
the significance of the difference disappears with the 
reduction in numbers in the prospective study. Before 
we can attribute the over-all improvement in the survi- 
val of the prospective series to treatment, we must 
demonstrate that the distributions of age and stage do 
not differ significantly from those of the retrospective 
study. The age distribution in the two studies is similar, 
but the prospective series contains a slightly higher 
proportion of Stage II disease than the retrospective 
series (Table II), namely, 116 (42 per cent) of 279, 
compared to 73 of 209 (35 per cent). If this increase is 


Treatment of ovarian epithelial carcinoma 697 ^* * 


100 





Y 
\ 
90F\ 
1e 
$ 
1 
80 : 
1 
1 
| 
70 1 
i 
1 
cot M 
— 
= 
> ! 
3 50 "nu 
M i 
š au 
b * 
S 40 ' Ves Melpholan(32) 
d X 
\ ET 
30 a 
EN is 
a V Cyclo p.o.( 33) 
20 YA 
Cyclo IV, (33) ocn N 
^ 
MUN 
iO l^ fo & — 8-——G 
g-An--n--q el2 
"22 NI 
x——4--*g 
Q | 2 3 
Yrs. after Dy I2F 


Fig. 6. The survival by treatment for the patients in Fig. 5 
together with those in earlier stages who had treatment failure 
and were given cyclophosphamide or melphalan. 


due to the fact that more Stage II patients are beng 
referred to PMH, it should improve over-all survival. If 
the survival in the two series was the same stage for 
stage, the increased number of Stage II patients in the 
prospective series would have improved the four-year 
survival from 29 to 33 per cent only. In the design of 
this study, we were fully aware of the dangers of using 
historical controls and have attempted to keep the 
retrospective and prospective populations similar by 
excluding no patients from either group on the basis of 
severity of disease. 

Survival by stage. Only 50 patients have been en- 
tered in the Stage IA group, so it is too early to predict 
the influence of therapy (Table III). 

The total number in Stages IB and II is 125 (Table 
II). As in the retrospective study, the T4N,M, sub- 
group of Stage II included 13 patients with disease 
staged as IIB because small bowel or omentum was 
involved within the pelvis (by F.1.G.O: standards these 
could have been classed as Stage III). The four-year 
survival rate by method of treatment (Fig. 3) shows no 
advantage for any of the three methods of treatment, 
namely, pelvic irradiation (PEL), pelvic irradiation plus 
abdominal strip irradiation (PAB), or pelvic irradiation 
plus chlorambucil (PCH). In each group, only a few 
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Fig. 7. The disease-free survival rates of those patients with disease classified as Stage IIB, with a 
conparison of those in whom ovaries, tubes, and uterus had been removed ("complete BSOH") to 
those in whom one or more of those organs were left behind (“incomplete BSOH"). Also shown are 
the number of pelvic recurrences (R) or abdominal progressions (P) in each group. 


patients have been followed beyond four years from 
diagnosis, but the survival of all Stage IB and Stage. II 
patients is better than that of those in the retrospective 
study (7r) and contributes to the over-all improvement 
in the prospective study. 

In Stages III and IV, the difference between the 
four-year survival rates (18 per cent in the prospective 
series and 8 per cent in the retrospective series) is not 
significant statistically. In Fig. 4, the upper curve — the 
survival rate of Stage III prospective study patients 
who were asymptomatic following operation — should 
be compared to the a group, which represents the sur- 
vival of retrospective asymptomatic Stage III and IV 
patients who were not treated until symptoms de- 
veloped. | 

The patients who presented in the most advanced 
stage of carcinoma of the ovary — symptomatic Stage 
IH and Stage IV — fared badly. Fig. 4 shows the survi- 
val of all such patients, and Fig. 5 shows the survival by 
the method of initial treatment. Only two of 37 patients 
in these advanced stages are still alive at two years. The 
addition of patients who presented in earlier stages but 
who failed to respond to the initial treatment and 

.then were randomized between cyclophosphamide and 


melphalan increases the total number for comparison 
to 88 patients. Fig. 6 shows their survival by treatment; 
only 10 per cent survived two years. No difference be- 
tween treatment methods can be seen. 

Operation. Although all patients have been grouped 
by F.I.G.O. and U.I.C.C. classification methods, the 
volume of residual disease left behind after operation 
varies widely between those with huge inoperable fixed 
masses and those with no visible disease. Because 
these categories were not easy to isolate for com- 
parison, we compared instead the survival of those who 
had complete bilateral salpingo-oophorectomy and 
hysterectomy (BSOH) with those who had an incom- 
plete procedure. If BSOH was done but gross disease 
remained in the pelvis, the patient was still allotted to 
the "complete BSOH" group. A comparison of Stage 
IIB patients (Fig. 7) demonstrates that a simple clas- 
sification based on the completeness of the surgical 
procedure has prognostic value. The 70 patients who 
had "complete BSOH" had a 69 per cent four-year 
disease-free survival rate, compared to 18 per cent in 
those with "incomplete BSOH" (P > 0.01). 

Likewise, the disease-free survivals in the asymp- 
tomatic. Stage III group were much better in patients 
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Fig. 8. Disease-free survival rates by treatment for patients with asymptomatic Stage III disease. 


who had "complete BSOH" compared to "incomplete 
BSOH" (Fig. 8). | 
Fig. 9 shows the disease-free survival rates by post- 
operative treatment for those patients in Stages IB and 
II with "incomplete BSOH." Currently these curves 
demonstrate no difference between these three treat- 
ment methods. The disease-free survival rates by post- 
operative treatment for Stage IB and Stage II patients 
who had "complete BSOH" (Fig. 10) suggest an advan- 
tage with the use of additional therapy following oper- 
ation and pelvic irradiation. At four years, only 45 per 
cent of those who received pelvic irradiation alone are 
disease-free, while 77 per cent of those with additional 
abdominal irradiation or chlorambucil have no evi- 
dence of disease. These findings are not yet statistically 
significant. After each curve, Fig. 10 shows the number 
of pelvic recurrences (R) and progressions (P), with 
"complete BSOH." To date, there have been no ab- 
dominal progressions in the PAB group, a result that is 
significantly different from that of the other two 
treatment methods (P — 0.05). 
Fig. 11 shows the disease-free survival rates accord- 
ing to treatment and completeness of the BSOH in 
asymptomatic Stage III. Three patients with well- 


differentiated tumors and who received no treatment 
by protocol are excluded from this figure. The two 
curves for the "complete BSOH" arms represent only 
eight patients each. At this time, the single recurrence 
in the PAB group has produced an actuarial disease- 
free survival rate at two and a half years of 87 per cent; 
the comparable value for the chlorambucil group is 37 
per cent. However, the difference is not significant be- 
cause the comparison groups are small. 

Table IV groups the patients as those with "complete 
BSOH" and those with “incomplete BSOH” and also by 
whether obvious residual disease was present after op- 
eration. Recurrence and progession are shown. In 
Stages IB and II, there were two failures among seven 
patients who had "incomplete BSOH" but no obvious 
residual disease. This subgroup did as well as those 
with "complete BSOH." 

Clearly the high-risk group includes those with “in- 
complete BSOH” and gross residual disease. Among 
the 24 patients in this group, 10 had pelvic recur- 
rences; three were in the PCH treatment group, and 
two of these had disease which was uncontrojed by 
pelvic radiation (continuous disease) and received no 
chlorambucil. Similarly, among the seven patients with 
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Fig. 9. Those patients with "incomplete BSOH" (Stages IB 
and I1). 


progression to the upper abdomen, only one was from 
the group of nine patients treated with PAB. 

In the asymptomatic Stage III group, 14 of the 23 
patients with "complete BSOH" had residual disease, 
but only five of these 14 have "failed"; four have had a 
recurrence and one has had progression of disease. 
Since these two subgroups resemble Stage II patients 
with unrecognized extrapelvic spread of tumor, Fig. 12 
shows pooled disease-free survival curves by treatment 
for all patients with "complete BSOH" from Stage IB 
to asymptomatic Stage III. There is no statistically sig- 
nificant difference yet between the various curves, al- 
though a difference seems to be emerging in the pat- 
terns of recurrence and progression. If this difference 
in reappearance of disease is real, the PAB group has a 
significantly lower incidence of progression of disease 
(P. = 0.04). 

. Other prognostic factors. 

Grade of tumor. In the part of this study that 
compared treatment versus no treatment in well- 
differentiated tumors, three of the nine patients with 
well- differentiated tumors in the asymptomatic Stage 
III group received no radical treatment after opera- 
tion. Of these three, one has died of disease, but the 
other two are alive — at 35 and 34 months — and are 
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clinically free of disease. Of the six who were treated, 
two developed recurrent disease after "incomplete 
BSOH" because of extensive pelvic disease. The other 
four patients are alive and well. No conclusions can be 
drawn in this area because the numbers are small and 
the distribution by "complete BSOH" and "incomplete 
BSOH" is unequal. 

Ascues and rupture. Factors such as ascites at the time 
of operation or rupture of a malignant cyst may be 
associated with unrecognized spread at the time of op- 
eration. These factors were not used in stratification. 
To date, the presence of rupture or ascites before or at 
operation has had no significant prognostic influence. 

Complications of treatment. 

OPERATION. No complications could be directly 
attributed to previous laparotomy in any patient. 

RADIATION THERAPY. Three serious complications 
were attributed to high-dose pelvic radiation, and one 
of these patients died from a radiation-induced bowel 
obstruction following attempts at corrective operation. 
All three patients were of the "incomplete BSOH” 
group and were given additional intrauterine ""Cs ir- 
radiation. There were few minor complications apart 
from occasional irregularity of the bowels. Abdominal 
strip irradiation has not given rise to long-term compli- 
cations. | 

CHEMOTHERAPY. Only one death was attributed di- 
rectly to chemotherapy, but a number of patients 
receiving oral cyclophosphamide developed hemor- 
rhagic cystitis. The more common "minor" complica- 
tions, such as nausea, vomiting, and alopecia, are: not 
reported. Five patients developed localized herpes 
zoster while receiving chlorambucil, and one has de- 
veloped acute myeloid leukemia. i 


Comment 


The value of postoperative treatment for carcinoma 
of the ovary has long been debated.’ If operation could 
remove all viable tumor tissue, it would cure the disease 
and no further treatment should be necessary. How- 
ever, except in localized disease, such as Stage IA, 
complete removal is rare. So far, no benefit from addi- 
tional pelvic radiation can be demonstrated in Stage IA 
disease because the incidence of recurrence or pro- 
gression is low and the total numbers are small (Table 
IIT). 

The distribution of “complete BSOH" and “incom- 
plete BSOH” between the treatment arms was nearly 
equal even though the patients were not stratified. 
Thus, we could analyze the effect of different treat- 
ments along with the effect of the surgical procedure 
and the absence or presence of residual disease. The 
gynecologists who refer patients to The Princess Mar- 
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Fig. 10. Those patients with “complete BSOH” (Stages IB and II). The number of recurrences and 


progressions is also listed (also given in Fig. 9.) 


garet Hospital perform BSOH if tbe disease is 
localized. 'The marked improvement in survival of 
those in the "complete BSOH” group does not prove 
that the extent of operation was all important, because 
patients who had less radical operations but no evident 
residual disease also have a good prognosis (Table IV). 
If we understood why the lesser surgical procedure was 
carried out, we would know whether to relate the 
prognosis to operation or tumor, because the patients 
who had "incomplete BSOH” because of extensive 
local disease were shown to have the highest risk of 
local recurrence and progression. 

Fuks and Bagshaw’ could demonstrate no difference 
in survival between Stage IIB patients with and without 
residual disease following operation if they received 
5,500 rads in 25 fractions to the pelvis. In this study, 
Table IV, which compares patients with and without 
residual disease, also shows no difference in the 
disease-free survival rates after "complete BSOH." 
However, after lesser surgical procedures, those who 
had residual disease had a disease-free survival 
rate which was markedly decreased. This experience 
suggests that comparing survival figures by treatment 
method is of doubtful value unless, in addition to the 
traditional prognostic factors of stage, age, tumor type, 


and tumor grade, the factor of completeness of surgi- 
cal procedure is equally balanced in treatment com- 
parisons. 

In the poor-risk patients in whom the uterus was left 
"in situ," intracavitary "Cs provided no additional 
benefit and was associated with an increased risk of 
bowel complications. 

Our earlier studies of malignant ascites? dem- 
onstrated that the diaphragm was a common site of 
metastatic disease, and this has been confirmed in Na- 
tional Cancer Institute studies’ ! and by Fuks and 
Bagshaw.” Consequently, as emphasized by other au- 
thors,® ? the upper level of abdominal irradiation must 
be above the level of the diaphragm. Our only failure 
in the PAB program (progression in Stages IB and II) 
was in a patient in whom the upper margin of the field 
was placed at the xiphisternum, with most of the dia- 
phragm left out of the irradiation field. 

Chlorambucil, as used in this study, did not appear 
to decrease the risk of upper abdominal progression of 
disease. However, early evidence suggests that 
chlorambucil added to postoperative pelvic irradiation 
may decrease the risk of recurrence without increasing 
bowel complicatons. 3 

Among the asymptomatic Stage III patients, those 
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Fig. 11. The actuarial disease-free survival curves for asymptomatic Stage Il patients by treatment 
and by "complete BSOH" or "incomplete BSOH." The number of recurrences and progressions is 
also shown for those with "complete BSOH." 


Table IV. The distribution and-types of failures seen classified by "complete BSOH" or "incomplete BSOH" and 
by whether disease was known to be left behind following operation for all Stage IB, Stage II, and asymptomatic 
Stage III patients 


Residual disease : No residual disease 
yj 





Complete IB4H 24 3 7 3^ 70 10 23*/94 
Asymptomatic HI 14 4 1 9 3 0 ' 8/23 
Total 38 7 4 79 13 7 31/117 
Incomplete IB + Il 24 10 7 7 2 0 19/3] 
Asymptematic III 34 18 9 l 0 0 27/35 
Total 58 28 16 ^8 2 0 46/66 
Grand total 96. 35 20 87 15 7 77/183 
Rec. = Recurrence; Prog. = progression. 
*Total with disease. - 
with "incomplete BSOH" had disease-free survival residual disease at the time of operation (some patients 
rates similar to those of symptomatic Stage III and with nodules on the liver were included). These obser- 
Stage IV patients. So far, none of the treatments tested vations give a clear warning against the common prac- 
has produced any cures in this subgroup. tice of prescribing specific postoperative treatment by 
Asymptomatic Stage III patients in the "complete F.I.G.O. stage, i.e., radiation only for Stage H and 
BSOH" group have a disease-free survival rate equal to chemotherapy only for Stage III. This study provides 


that of the Stage II patients regardless of the degree of evidence that postoperative inflexible’ "routine" pre- 
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scriptions are unsatisfactory, e.g., when a Stage II pa- 
tient is found to have a nodule on the diaphragm at 
laparoscopy (after the initial operation), treatment 
should not be changed to chemotherapy unless the 
chemotherapy promises to be more effective than radi- 
ation therapy correctly applied. However, we do not 
yet have an effective therapeutic alternative to high- 
dose pelvic radiation; if we did, radiation would not be 
used to control pelvic recurrence. Also, the data re- 
ported in this study indicate that radiation is more ef- 
fective than chlorambucil in the prevention of progres- 
sion. 

In an interim report, Smith and associates? com- 
pared radiation and melphalan as adjuncts to opera- 
tion in patients with localized ovarian cancer. To date, 
their results for both irradiation and chemotherapy 
appear to be similar. Unfortunately, they did not 
stratify by grade of tumor and did not stratify the cases 
by stage; as a result, more patients with lesions in very 
early stages were included in the melphalan treatment 
arm. These authors did not discuss the apparent site of 
failures in their series, and consequently it is difficult to 
accept their assertion that melphalan can replace radia- 
tion as adjunctive therapy in ovarian cancer. In our 
combined Stage IB, Stage II, and asymptomatic Stage 
III patients, we found no difference in disease-free 
survival rates between PAB and PCH at four years (Fig. 
10). However, we could not demonstrate that chloram- 
bucil alone prevented progression of disease. Griffiths 
and co-workers" and Hreschchyshyn? have suggested 
that combining chemotherapy with radiation may give 
maximum benefit to the patient with the least physical 
cost. We are now searching for that optimum combina- 
tion. 

Patients with advanced carcinoma of the ovary are a 
mixed group including those with ascites, those with 
bowel symptoms related to disease, those who are 
chronically ill, and those who have disease that has 
spread beyond the abdominal cavity. So far in this 
study, we have tested single-agent systemic therapy 
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Fig. 12. The disease-free survival curves by treatment for all 
patients with “complete BSOH” whose disease was confined to 
the pelvis and abdomen. 
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Purification of human ovarian tumor-associated antigen 
and demonstration of circulating tumor antigen 
in patients with advanced ovarian malignancy 


SUZANNE KNAUF 
G. I. URBACH, M.D. 


Toronto, Ontario, Canada 


Human ovarian tumor-associated antigen (TAA) has been purified from ovarian tumor 
tissue by affinity chromatography on concanavallin A-Sepharose and three different 
gamma globulin-Sepharose columns. The resulting ovarian TAA appears to be 
contaminated by one normal antigen or family of antigens. Rabbit antiserum prepared 
against this purified ovarian TAA (antiserum 404) was coupled to CNBr-activated 
Sepharose 4B. This coupled Sepharose was added to fractionated serum from ovarian 
cancer patients with Stage III and IV malignancy. Bound protein was eluted unth 0.2M 
glycine buffer and tested against antiserum 404. The bound protein contained TAA 
identical to the TAA isolated from ovarian tumor tissue. (AM. J. OBSTET. GYNECOL. 


127: 705, 1977.) 


OVARIAN TUMOR-ASSOCIATED antigens (TAA’s) of 
human ovarian cancer have been described by several 
laboratories.’~'! This paper reports a method for the 
purification of TAA from both ovarian cancer tissue 
and serum from ovarian cancer patients with advanced 
malignancy. 


Material and methods 


Preparation of extracts. Perchloric acid (PCA) ex- 
tracts were prepared from normal and tumor human 
ovarian tissue by homogenization in saline and extrac- 
tion with an equal volume of 10 per cent perchloric 
acid (PCA). Serum extracts were prepared by extrac- 
tion with an equal volume of 10 per cent PCA. Extracts 
were exhaustively dialyzed against distilled water and 
lyophilized.” The extracts referred to in the text are 
listed in Table I. 
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Immunodiffusion and immunoelectrophoresis. Im- 
munologic analyses were carried out on glass slides 
covered with 2 mm. layer of 1 per cent agarose dis- 
solved in 0:01M Tris, 0.001M ethylenediaminetetra- 
acetic acid (EDT'A) (pH 8.6) buffer containing 0.1M so- 
dium chloride. Immunoelectrophoresis was performed 
for four hours at 110 v. Slides were incubated at 
room temperature for five days, rinsed for 48 hours in 
saline and for one hour in distilled water, dried, and 
stained with coomassie blue.’ | 

Preparation of antisera. Antisera were prepared in 
female New Zealand white rabbits by a modification of 
the method of Vaitukaitis and associates.” Each 5- to 
7-week-old rabbit was injected subcutaneously with 0.5 
ml. of diptheria toxoid, pertussis vaccine, and tetanus 
toxoid (combined) (Connaught) in one site and 1.0 ml. 
of a 1/1 emulsion of antigen (approximately 100 ug of 
protein) and Freund's complete adjuvant in five sites 
on the back. Fourteen days after the initial immuniza- 
tion, each rabbit received 1.0 ml. of emulsified antigen 
subcutaneously in five separate sites on the back. Blood 
samples were obtained by central ear vein puncture 28 
days after the first injection and at monthly intervals 
thereafter. Antisera referred to in the text are listed in 
Table II. 

Gamma globulin isolation. Gamma globulin frac- 
tions of antisera were prepared by two precipitations 
with 33 per cent saturated ammonium sulfate.” The 
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Table. I. Extract pools for purification of TAA 


Pool Description samples 

NFS Normal female serum 10 

NO Normal ovarian tissue 7 

TS . Serum from ovarian cancer patients 13 
with Stage III and IV malignancy 

TT Ovarian tumor tissue à 9 


gamma globulin fraction was dissolved in a volume 
equal to 1/5 of the original volume of antiserum. 

Con A—Sepharose chromatographv. All procedures 
were carried out at 4^ C. A 200 ml. column (2.6 by 40 
cm.) containing concanavallin A-Sepharose (Con 
A-Sepharose) (Pharmacia) was rinsed with a solution 
containing 0.1M acetate (ph 6.3), 1M sodium chloride, 
1 mM. MnCh, 1 mM. MgCl, 1 mM. CaCl; and 0.01 
per cent Merthiolate (referred to as acetate buffer). 
Then 200 to 300 mg. of PCA extract was dissolved in 
20 to 30 ml. of buffer, dialyzed three hours or over- 
night against a fiftyfold volume of buffer, and then 
applied to the column. The flow rate was adjusted to 
approximately 20 ml. per hour, and the column was 
rinsed with 600 ml. of buffer. The effluent was col- 
lected (fraction 1). Bound protein was sequentially 
eluted from the column with 500 ml. of 2 per cent (w/v) 
D-mannose (fraction 2), 500 ml. of 10 per cent 
p-mannose (fraction 3), and 100 ml. of 25 per cent 
p-mannose followed by 400 ml. of acetate buffer (frac- 
tion 4). Fractions 1 to 4 were concentrated by ultrafil- 
tration in an Amicon filter unit with a UM-10 filter. 

Affinity chromatography on gamma globulin- 
Sepharose columns. Coupled Sepharose columns 
were prepared from CNBr-Sepharose 4B (Pharmacia) 
and the gamma globulin fraction of immune rabbit 
serum in the following manner: CNBr-Sepharose 4B 
was washed according to the manutacturer's instruc- 
tons. The gamma globulin to be bound was dialyzed 


` for two to three hours against 10 volumes of 0.1M 


NaHCO; (pH 8) containing 0.5M sodium chloride 
(bicarbonate buffer). Next 0.8 ml. of dialyzed gamma 
globulin per. gram of dried CNBr-Sepharose 4B was 
added to the prepared Sepharose, and the volume was 
increased to 5 ml. with buffer. The mixture was rocked 
gently overnight at 4° C. Unbound material was 
washed away with buffer. Remaining active groups 
were reacted with ethanolamine (pH 8, two hours at 
room temperature). Three washing cycles, each cycle 
consisting of a wash with 0.1M acetate buffer contain- 
ing 1M sodium chloride (pH 4), followed by a wash 


with borate buffer with 1M sodium chloride (pH 8) 


were carried out. 
Then 40 ml. of the coupled product was washed with 
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Table II. Rabbit antisera 


Antiserum | Immunizing agent 


; 91 NFS 
94 NO 
54 TT 
206 Fraction 3’ from TT 
301 Fractions 2, 3, and 4 from NFS 
404 Fraction 3" from TT 


cold bicarbonate buffer or acetate buffer, poured into 
a 1.6 by 20 cm. column, and washed with buffer. (The 
following procedures were carried out at 4^ C.) The 
sample to be chromatographed was dialyzed for two 
hours against 20 volumes of buffer and was then 
applied to the column at a flow rate of 10 ml. per hour. 
The effluent was collected and concentrated by ul- 
trafiltration with a UM-IO filter. The column was 
regenerated by washing with 0.2M glycine buffer 
(pH 2.8) containing 1M sodium chloride, followed 
by a thorough rinsing with starting buffer. 


Results 


Affinity chromatography. A flow chart of the 
affinity chromatography procedure is presented in Fig. 
1. Saline extracts of normal ovarian tissue (NO), 
ovarian tumor tissue (TT), normal female serum 
(NFS), and ovarian cancer patient serum (TS) (see 
Table I) were obtained with PCA, and each pool was 
chromatographed on con A-Sepharose. Fractions | to 
4 for each pool were concentrated to approximately 2 
ml. and tested for immunologic activity by immunodif- 
fusion against antiserum 91, antiserum 94, and ab- 
sorbed antiserum 54 (absorbed with NO and NFS 
extracts to remove antibodies against normal com- 
ponents). Table III presents the results of these ex- 
periments. All fractions are contaminated by normal 
components, while TAA appears to be present only in 
fractions 2, 3, and 4 of TT and fraction 3 of TS. 

To eliminate normal components from fractions 2, 
3, and 4, these fractions were chromatographed on two 
gamma globulin-Sepharose columns. Each column 
(1.6 by 20 cm.) had a bed volume of 40 ml. The first 
column contained Sepharose coupled to the gamma 
globulin fraction from antiserum 91, and the second 
column contained Sepharose coupled to gamma globu- 
lin from antiserum 94. Both columns were equilibrated 
at 4° C. with acetate buffer. The outlet of the first col- 
umn was connected to the inlet of the second column. 
Each fraction to be chromatographed was passed 
through the two columns at a flow rate of approxi- ` 
mately 15 ml. per hour. Effluents from the columns 
(fractions 2', 3', and 4’) were concentrated to approxi- 
mately 10 ml. and examined for immunologic activity 
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by immunodiffusion against antiserum 91, antiserum 
94. and absorbed antiserum 54 (see Table III). Frac- 
tion 2' from all pools contained normal antigens which 
could not be removed by the affinity chromatography 
columns, even after several passes through the col- 
umns. Consequently, fractions 2 and 2' were not inves- 
tigated further at this time. All fractions 3° and 4" 
contained no normal antigens detectable by im- 
munodiffusion against antiserum 91 or 94. Only frac- 
tions 3' and 4' from TT contained TAA detectable by 
immunodiffusion against absorbed antiserum 54. 
Fraction 3’ from TT was used to immunize rabbits. 
The resulting antiserum, antiserum 206, was employed 
in immunologic investigation of fraction 3' from TS, 
TT, NFS, and NO. Despite the fact that fraction 3 
from TT contained no normal antigens detectable by 
antiserum 91 or 94, immunologic studies with an- 
tiserum 206 indicated that fraction 3' from TT, NO, 
NFS, and TS contained antigens which formed precipi- 
tation lines with antiserum 206. Therefore, it was evi- 
dent that fraction 3' contained not only TAA but also 
normal serum and tissue antigens. Fraction 3' from T'S 
contained detectable normal antigens but not TAA. 
Similar results were obtained with fraction 4' (Table 
II). 
The normal components in fractions 3’ and 4' could 
not be removed by repeated passage through the an- 
tiserum 9l- and antiserum 94-Sepharose columns. 
Therefore, fractions 2, 3, and 4 from NFS were com- 
bined and injected into rabbits. Gamma globulin was 
prepared from the resulting antiserum (antiserum 
301), and this gamma globulin was coupled to CNBr- 
activated Sepharose 4B. Then 40 ml. of coupled prod- 
uct was poured into a 1.6 by 20 cm. column and 
equilibrated at 4^ C. with bicarbonate buffer. Fractions 
3' and 4' from TT, TS, NFS, and NO were dialyzed 
against bicarbonate buffer and chromatographed on 
the antiserum 301-Sepharose column. Eluates (frac- 
tions 2" and 4") were collected, concentrated to 0.5 ml., 
and tested for immunologic activity against antisera 91, 
94. 906, and 301 and absorbed antiserum 54 (see Table 
III). Only fractions 3" and 4")from TT contained TAA 
detectable by immunodiffusion against antiserum 54 
but no detectable normal antigens. All other fractions 
contained no detectable TAA or normal antigens. 
Immunologic studies of TAA. Since fraction 3° 
from tumor tissue appeared to contain only TAA, this 
fraction was used to immunize rabbits. The resulting 
rabbit antiserum, antiserum 404, was used to dem- 
onstrate that fraction 3" from tumor tissue contained 
two antigens, both with -like mobility in immunoelec- 
trophoresis. To determine if both of these antigens 
were tumor associated, antiserum 404 was tested 
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Fig. 1. Flow diagram for the purification of ovarian tumor- 
associated antigen. 


against fraction 3" and 4" from NO and NFS and 10 
and 100 mg. per milliliter solutions of PCA extracts 
from NO and NFS. There were no detectable precipi- 
tation arcs with 10 and 100 mg. per milliliter PCA ex- 
tracts of NFS or NO or with fraction 4" against an- 
tiserum 404. However, fractions 3” from both NFS and 
NO gave one precipitation arc in immunodiffusion and 
one arc in the -region in immunoelectrophoresis 
against antiserum 404. In immunodiffusion studies, 
the precipitation arc of fraction 3" from NO and NFS 
gave a reaction of identity with one of the antigens 
from fraction 3" of TT. When similar experiments 
were conducted with fraction 3" from TS, one diffu- 
sion line identical with that of fraction 3" from NO and 
NFS was noted. 

Further immunologic studies of antiserum 404 (Fig. 
2) indicated that 100 mg. of PCA extract from NFS or 
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Fig. 2. Absorption studies of antiserum 404. Immunoelec- 
trophoresis of fraction 3" from NO (top well) and fraction 3" 
from TT (bottom well) with: (a) unabsorbed antiserum 404, 
(b) antiserum 404 absorbed with 100 mg. of NFS per milliliter 
of antiserum, (c) antiserum 404 absorbed with 100 mg. of NO 
per milliliter of antiserum, and (d) antiserum 404 absorbed 
with 100 mg. of TT per milliliter of antiserum. 


NO per milliliter of antiserum was sufficient to elimi- 


nate immunoelectrophoretic and diffusion precipita- 


tion arcs against normal components in fraction 3". 
The second precipitation arc of tumor tissue fraction 

" against antiserum 404 was still present even at ab- 
sorption levels of 300 mg. of NO or NFS extract per 
milliliter of antiserum 404. However, when antiserum 
404 was absorbed with 100 mg. of PCA extract from 
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TT and then tested against fraction 3" from TT, there 
were no detectable precipitation arcs. 

Antiserum 404 absorbed with NFS and NO was 
tested in immunodiffusion experiments against frac- 
tions 2, 3, and 4 from NO, TT, NFS, and TS. These 
studies indicated that TAA was present in fractions 2, 
3, and 4 from TT, but it was not detected in all other 
fractions examined. The antigens in fractions 2, 3, and 
4 from TT gave lines of identity against antiserum 404 
and antiserum 54. 

Demonstration of TAA in TS. Fraction 3" from TS 
was used for immunization of rabbits. Presumably be- 
cause of the minute amount of protein in fraction 3" 
(undetectable by standard methods of protein deter- 
mination), rabbit antibodies to this fraction could not 
be obtained. 

Since antiserum 404 appeared to contain only two 
antibody families, one against TAA and a second 
against normal component(s), an affinity chromatog- 
raphy column was prepared from the gamma globu- 
lin fraction of antiserum 404. The antiserum 404- 
Sepharose was equilibrated at room temperature with 
acetate buffer. Since fraction 2 from TT contained 
about 75 per cent of the total protein which binds to 
con A-Sepharose and detectable amounts of TAA, 
fraction 2 from TT, TS, NO, NFS was incubated with 
approximately 20 ml. of antiserum 404-Sepharose for 
two hours. The incubation mixture was then poured 
into a 50 ml. syringe column and thoroughly rinsed 
with acetate buffer to remove unbound protein. Bound 
protein was removed by washing the column with 0.2M 
glycine buffer containing 1M sodium chloride. The 
eluate was titrated to pH 7 to prevent acid denatura- 
tion. The bound and unbound proteins from each 
fraction 2 were concentrated by ultrafiltration, exhaus- 
tively dialyzed against distilled water, lyophilized, and 
redissolved in 0.5 ml. of distilled water. Immunoelec- 
trophoretic studies of bound protein against antiserum 
404 indicated that only the bound protein from frac- 
tion 2 of TT contained detectable TAA. however, if 
bound protein from fraction 2 of TS, NO, and NFS 
was concentrated another thirtyfold and tested by im- 
munodiffusion against antiserum 404, the bound pro- 
tein from fraction 2 of TS gave a reaction of identity 
with the bound protein from TT. No precipitation arcs 
were observed with bound protein from NO or NFS 
and antiserum 404, even after concentration. 


Comment 


Ovarian TAA has been purified by affinity 
chromatography on con A-Sepharose and gamma 
globulin-Sephrarose columns. It has been demon- 
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Table III. Immunological reactivity of fractions from affinity chromatography on con A- and gamma 


globulin-Sepharose columns 









Column Fraction 





Original 
extract 















Antibody* 





404 


Con A-Sepharose l NO, NFS, TT, TS + + = 
2 NO, NFS, TS + + -— 
TT E E - 
3 NO, NFS + + _ 
TT, TS A + $ 
4 NO, NFS, TS + + - 
TT E E + 
Anti-NO- and anti-NFS-Sepharose 2' NO, NFS, TS + + — + - 
TE E E + + + 
3’ NO, NFS, TS = - = + - 
Tf - - E E + 
4' NO, NFS, TS — - - + - 
TT - - E E + 
Antiserum 301-Sepharose S. NO, NFS — — — — — + 
TL = = + + LT + 
TS = = = ~ - + 
4" NO, NFS, TS — 7 pads = e P 
TI = = + + - - 
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* — Precipitation arc(s) detectable; — — no arc detectable. Blank spaces indicate testing was not done. 
*Rabbit antiserum 91 was directed against NO; 94, against NFS; 54, against TT; 206, against fraction 3' from TT; 301, against 
fractions 2, 3, and 4 from NFS; and 404, against fraction 3" from TT. Antiserum 54 was absorbed to remove antibodies against 
normal components. Immunodiffusion reactions were carried out with 20 ul of each fraction and 20 ul of antiserum. 


strated that ovarian TAA binds to con A- 
Sepharose and can be eluted by 2, 10, and 25 per 
cent p-mannose. Since TAA is eluted by each of the 
three different mannose solutions, it appears that there 
are at least three subclasses of TAA molecules, each 
with a different affinity for concanavallin A. After pas- 
sage of the 10 per cent mannose fraction (fraction 3) 
from ovarian tumor tissue through antiserum 91-, an- 
tiserum 94-, and antiserum 301-Sepharose columns, 
the final eluate (fraction 3") contained TAA. The 
eluate appeared to contain only TAA as indicated by 
immunologic studies against antisera 54 and 206. 
However, when the eluate was used to immunize rab- 
bits, experiments with resulting antiserum 404 indi- 
cated that this eluate contained not only TAA but also a 
normal antigen or family of antigens. 

Affinity chromatography of serum from ovarian 
cancer patients with Stage III and IV malignancy was 
carried out in a manner similar to that for ovarian 
tumor tissue. Although fraction 3 (10 per cent man- 
nose) contained TAA demonstrable by absorbed an- 
tiserum 54, fraction 3' and 3” contained no demonstra- 


ble TAA against absorbed antiserum 54 or antiserum 
404. The immunologic activity of fraction 3 from 
tumor patient serum against antiserum 54 may be the 
result of a cross-reacting normal protein which is sub- 
sequently removed by affinity chromatography on the 
gamma globulin-Sepharose columns. Attempts to pro- 
duce antibodies to fraction 3” failed, presumably be- 
cause of the minute amount of protein in the fraction. 
To demonstrate the presence of circulating ovarian 
TAA, it was necessary to remove the TAA from TS by 
affinity chromatography on antiserum 404—Sepharose. 
The adsorbed serum TAA could be eluted from the 
coupled Sepharose by lowering the pH. Concentrated 
eluates were tested for immunologic activity against an- 
tiserum 404. In this manner, TAA isolated from frac- 
tion 2 of TS was shown to be immunologically identical 
to tissue TAA with respect to its reactivity against an- 
tiserum 404. Further studies are currently in progress 
to characterize this serum antigen and to determine the 
stage of ovarian neoplasm when circulating TAA first 
appears. 
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Plasma f-subunit human chorionic gonadotropin 
assay in molar pregnancy and choriocarcinoma 
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Serum plasma levels of the B-subunit of human chorionic gonadotropin (HCG-B) were 
measured by radioimmunoassay in 24 women with molar pregnancies and five with 
choriocarcinoma. In the patients with molar pregnancy, plasma HCG-B concentrations 
became undetectable within 8 to 173 days. In the patients with choriocarcinoma, plasma 
HCG-B levels declined rapidly with appropriate chemotherapy. Serial plasma HCG-B 
assay in this series accurately determined remission and detected early recurrences during 
follow-up. All patients are in remission with a mean follow-up of 22 months for the 
patients with choriocarcinoma. (AM. J. OBSTET. GYNECOL. 127: 711, 1977.) 


Tur B-suBUNIT radioimmunoassay (RIA) described 
by Vaitukaitis and co-workers,’ which is specific for 
human chorionic gonadotropin (HCG), permits the 
measurement of plasma HCG activity without interfer- 
ence from pituitary luteinizing hormone. Previous 
studies have established the clinical application of this 
technique in following patients with molar pregnancy 
and gestational trophoblastic neoplasia.” The pur- 
pose of this paper is to report our experience with the 
plasma HCG-8 RIA in patients with molar pregnancy 
and choriocarcinoma. 


Material and methods 


Patients. Twenty-nine patients are included in this 
study. Plasma samples were obtained at the time of 
diagnosis and weekly thereafter until the HCG-g level 
reached the limit of assay sensitivity. After three weekly 
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negative values, samples were drawn at two-week in- 
tervals for six months, then monthly for a further six 
months. During the follow-up period, patients prac- 
ticed contraception, usually oral contraception. 
Twenty-four patients with uncomplicated, patholog- 
ically confirmed molar pregnancies were followed by 
the Endocrine Laboratory, Department of Obstetrics 
and Gynaecology, University of British Columbia, be- 
tween December, 1973, and December, 1975. The five 
patients with choriocarcinoma were treated in this de- 
partment and by the Cancer Control Agency of British 
Columbia. In three women, there was local myometrial 
invasion (on examination of the hysterectomy speci- 
men) without distant metastasis, while in two there 
were pulmonary metastases. Chemotherapy was 
employed in treatment of the latter two patients, with 
operation and chemotherapy used in the former three. 
Radioimmunoassay method. HCG-f was assayed in 
plasma by a double-antibody RIA technique with the 
use of materials obtained from the institute of Bio- 
Endocrinology (Montreal, Quebec, Canada). These 
materials have previously been evaluated in validation 
studies by Kosasa and associates? The within- and 
between-assay coefficients of variation were 6.7 and 
12 per cent, respectively. The sensitivity of the assay 
was 10 mL.U. per milliliter (Second International Ref- 
erence Preparation of HCG). Urinary HCG was as- 
sayed by a routine hemagglutination pregnancy test 
technique to a sensitivity of 1,000 I.U. per liter. 
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Results 


Molar pregnancies. ^ Regression patterns of the 
postevacuation levels of plasma HCG-B revealed 
marked variability. In these 24 patients, plasma values 
became undetectable between 8 and 173 days with a 
mean of 79 days following molar pregnancy. The levels 
became undetectable in less than 30 days in only two 
cases. All 24 women had remission with a mean 
follow-up of 8.1 months (range 3 to 20 months) at the 
time of this report. Chemotherapy was not employed. 

Choriocarcinoma. All five patients developed 
choriocarcinoma following a molar pregnancy. In all of 
these women, radiologic and pathologic examination 
revealed local uterine disease with or without metas- 
tasis, while a parallel assay of HCG in 24 hour urine 
samples gave inconsistent or frequent negative values. 
When we assayed plasma samples in the same patients, 
high or increasing HCG-f levels were found in all 
cases. Furthermore, the response to chemotherapy and 
operation was accurately reflected in falling plasma 
values with courses of chemotherapy being continued 
until these were persistently negative. All of these pa- 
tients have remission of disease with a mean follow-up 
of 22 months (range 12 to 36 months). 


Comment 


Since trophoblastic neoplasms produce HCG, the 
assay of this hormone by a sensitive and specific 
technique is the basic prerequisite in determining re- 
mission and recurrence during follow-up. The widely 
employed urinary pregnancy tests, with a maximum 
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sensitivity of 1,000 LU. per liter, may be associated 
with up to 25 per cent of false negative results? during 
the follow-up study of patients with malignant 
trophoblastic disease. Our experience with the clinical 
application of the plasma HCG-f RIA in patients with 
molar pregnancies and choriocarcinoma is comparable 
to that of Jones and associates! and Goldstein and as- 
sociates." In our series, after evacuation of a molar 
pregnancy, the plasma HCG values became undetecta- 
ble after an average of 79 days. Plasma HCG-f con- 
centrations reached undetectable levels in less than 30 
days in only two of the 24 molar pregnancies. Provided 
the plasma HCG-f regression curves reveal a diminish- 
ing trend in careful follow-up during the postevacua- 
tion period, patients with molar pregnancy need not be 
treated with toxic and potentially fatal chemotherapy.* 
In patients with choriocarcinoma, the response of 
chemotherapy and operation may be accurately moni- 
tored by the plasma HCG-f RIA. ! 

Urinary HCG determinations by the routine 
hemagglutination-inhibition technique were unreliable 
for detecting remission or monitoring therapy. Until 
even more specific and sensitive techniques for the 
assay of HCG” become generally available, the sensitive 
and specific HCG-8 RIA is required to monitor treat- 
ment, ensure remission, and detect recurrence of dis- 
case at an early stage during follow-up. 


The authors acknowledge the many physicians who 
referred their patents for follow-up and Dr. E. F. Ab- 
bott for assistance in establishing the assay. 
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Clinical Studies prove 





T.E.D Anti-Embolism Stockings reduce 


the incidence of Deep Vein Thrombosis. 
Ud 





Non-Stocking Stocking” 


Legs ...........-. es 63 
Incidence of DVT 21 5 


*T.E. D.” Anti-Embolism Stockings 





ControlGroup Test Group 
Non-Stocking Stockings* 


Incidence of DVT 


50% 
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Compression (TED) Stockings on the Incidence of Post-Operative 
Deep Vein Thrombosis.” Eleventh Congress of the European Society 
for Surgical Research, Dublin 1976. 
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Two recently completed studies provide 
clinical evidence that T.E.D. Anti-Embolism 
Stockings effectively reduce the incidence of 
deep vein thrombosis (DVT). 

In one study, I1?5 fibrinogen was used to 
measure the incidence of DVT in 63 patients - 
undergoing major abdominal surgery. One 
leg of each of the patients was fitted with a 
T.E.D. Anti-Embolism Stocking. The other 
was left non-compressed. 

Scanning ofthe patients revealed over 
four times as many cases of deep vein 
thrombosis in the non-stocking group 
asinthe stocking group.! 

In the other study, radioactive I!** fibrino- 
gen was also used. Seventy major surgical 
patients were divided into two groups 
matched for age, type of operation, duration 
of operation, and incidence of malignancy. 
One group was fitted with T.E.D. Anti- 
Embolism Stockings pre-operatively. The 
control group was non-compressed. 

The results showed that T.E.D. Anti- 
Embolism Stockings reduced the incidence 
of DVT by half* 

For a more detailed account of the two 
studies and reports on other recent research, 
write The Kendall Company, One Federal 
Street, Boston, Mass. 02101. 

Attention: T.E.D. Product Center. 


KENDALL 


INNOVATORS IN PATIENT CARE 





CONTRAINDICATIONS Stockings may not be recommended for 

patients with the following: 

1. Any local leg condition in which stockings would interfere, such as: 
a. dermatitis, b. vein ligation (immediate post-operative), 
c. gangrene, d. recent skin graft. 

2. Severe arteriosclerosis or other ischemic vascular disease. 

3. Massive edema of legs or pulmonary edema from congestive heart 
failure. 

4. Extreme deformity of leg. 


PRECAUTIONS: 

1. Proper sizing and application must be assured. 

2. For full-leg style T.E.D.’s, avoid interference of side panels or 
waistband with incisions, drainage tubes, catheters, or other 
exterior devices 

CAUTION: Federal law restricts this device to sale by or use on the 

order of a physician. 
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Sex Hormone 
Pharmacology 


By J. BROTHERTON 


This is a comprehensive reference book describ- 
ing the complete modern pharmacological usage of 
sex hormones in man. A description of the chemical 
structure of the sexual steroids and their methods 
of biological assessment is followed by an account 
of the normal sexual cycle, and of steroid biosyn- 
thesis and metabolism. Particular attention is given 
to the hypothalamo-pituitary-gonadal axis and its 
feedback mechanisms. The author discusses the 
nature of many disorders of the sexual cycle and 
their hormonal therapy, and gives an account of 
hormonal contraceptive methods in the female and 
possibilities of this in the male. 


1977, 512 pp., $35.00/£16.00 ISBN: 0-12-137250-2 


Ovulation in the Human 


Edited by P. G. CROSIGNANI and D. R. MISHELL 


This book records the proceedings of the eighth 
International Symposium of the Serono Foundation 
which was held at Freiburg, Germany in October 
1975. Research in the last few years has revealed 
new information which has done much to explain 
the complex physical changes that occur in the 
body before, during and after the process of ovula- 
tion. These developments have led to significant 
advances in the treatment of various pathological 
conditions which cause anovulation, as well as in 
the pharmacological method used to inhibit or in- 
duce it. The papers presented in this volume pro- 
vide a comprehensive survey of the advances that 
have taken place. 

1977, 318 pp., $19.25/£8.80 ISBN: 0-12-198340-4 


Sexually Transmitted 
Diseases 


Proceedings of a Conference sponsored jointly by The 
Royal Society of Medicine and The Royal Society of 
Medicine Foundation Inc. held at 1, Wimpole Street, 
London W1M 8AE, 23-25 June 1975 


Edited by R. D. CATTERALL and C. S. NICOL 


This publication presents papers describing the 
most important aspects of sexually transmitted dis- 
eases including the latest research work in the 
field. Evidence showing that hepatitis B may be 
frequently sexually transmitted, a recent break- 
through, is included here with much new data 
clarifying the relationship between herpes virus and 
cancer of the cervix. There is also a section on 
social and preventative aspects, and the role of 
health education is considered at length. 

1976, 276 pp., $19.25/£7.80 ISBN: 0-12-164150-3 


Send payment with order and save postage plus 50€ handling 
charge. Prices are subject to change without notice. 


ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 

— copies, Brotherton: Sex Hormone Pharmacology 

— copies, Crosignani/Mishell: Ovulation in the Human 
— copies, Catterall/Nicol: Sexually Transmitted Diseases 


Check enclosed... Bill me__ 
NAME S T iooni E ES LER ELS EU A 
ADDRESS Liu Liedern OR en. o ero 


CITY/STATE/ZIP 


New York residents please add sales tax. 
^" Direct all orders to Mr. Paul Negri, Media Dept. 
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IN MONILIASIS E 
BETADINE Microhicides 
Vaginitis Regimen 


Full Prescribing Information 


BETADINE Vaginal Gel 


(povidone-iodine) 


BETADINE Vaginal Gel (povidone-iodine) 
makes available elemental iodine in a 
form that maintains iodine's microbicidal 
activity, yet is virtually nonirritating, 
nontoxic and is nonstaining to skin and 
natural fabrics. 


e Kills trichomonas, monilia, and other 
iodine-susceptible vaginal organisms 
responsible for specific and nonspecific 
vaginal infections. 

e Active in the presence of blood, pus, 
or vaginal secretions. 

e Virtually nonirritating to vaginal 
mucosa. 

e Nonstaining to skin, linen or clothing 
of natural fabrics; color can be washed 
off with water. 


For use in the treatment of Tricho- 
monas vaginalis vaginitis, monilial 
vaginitis and nonspecific vaginitis. 


Based on a review of this drug by the 
National Academy of Sciences— 
National Research Council and/or 
other information, FDA has classified 
the indications as follows: possibly 
effective for use in the management of 
trichomonas vaginalis vaginitis, 
monilia! vaginitis and nonspecific 
vaginitis. Final classification of the 
less-than-effective indications re- 
quires further investigation. 





Recommended regimen 
In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution. 
Prescribe BETADINE Vaginal Gel 
(povidone-iodine) as follows: Insert one 
(1) applicatorful each night, followed the 
next morning by BETADINE Douche in 
its therapeutic concentration (2 table- 
spoonfuls to a quart of lukewarm water). 
This regimen is to be followed through 
the entire menstrual cycle, including the 
days of menses. If further therapy is war- 
ranted, the regimen should be continued 
through the next two cycles. The patient 
may be instructed to return for an office 
visit following two weeks of therapy. 


Precaution 

If irritation, redness or swelling develop, 
discontinue use. The rare individual with 
history of iodine sensitization should not 
use this product, pending further 
investigation. 

Recommended dosage 

One applicatorful (5 Gm.). Each five 
grams (One applicatorful) is equivalent to 
fifty milligrams of available iodine. 
Supplied 

18 Gm. and 3 oz. tubes with applicator. 
Only on prescription. 

Purdue Frederick 
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Lethal to monilia 


IN MONILIAS 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 





Douche in therapeutic concentration 
—2 tablespoonfuls to a quart of luke- 
warm water. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 








Gentle to patients 


Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 
See adjoining page for full 
prescribing information. 1ssss 178376 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
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MEDSONICS 
ULTRASOUND 
STETHOSCOPE® 


Doppler 
Model FP3A 


Detects fetal life early in preg- 
nancy (9-12 weeks) e Con- 
firms fetal life throughout 
pregnancy € Assesses rate and 
rhythm of the fetal heart dur- 
ing labor € Pocket size; small, 
light and durable @ Stetho- 
scope style headset for privacy 
and isolation from background 
noise € Jack for second head- 
set permits patient or col- 
league to listen € Operates at 
an ultrasound frequency of 
2.25 MHz è Powered by a 
single long-life, replaceable 
battery @ Two simple controls; 
on-off switch and volume. 


PRICE $375 


Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
structions. Extra headset is 
available for $37.50. 


NAME 
ADDRESS 
CITY 


STATE ZIP CODE 


TRY IT WITHOUT 
OBLIGATION 


| wish to order the Model 
FP3A ULTRASOUND 
STETHOSCOPE fetal pulse 
detector. | understand that 
| may return the unit for 
full credit within two 
weeks after receipt if not 
fully satisfied. 


DJBILL ME 

OCHECK ENCLOSED 

(J please send me more 
information. 
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NATAFORT is a high-potency vitamin 
preparation with minerals, with special 
emphasis on the support you know is 
important for your pregnant patients. 


B antianemia factors: iron and folic acid 





B calcium, 350 mg; and vitamin C 
O B-complex vitamins: niacinamide, vitamins 
B,, B;, B,, and B, 


[ ] other vitamins and minerals to help you 
support your patients' nutritional needs 
during pregnancy 


Prescribe just one NATAFORT Tablet daily. 
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The use of delayed primary wound closure 
in pievenung. wound infections. E 


^ 


S. E. BROWN, M.D. | 
H. H. ALLEN, M.D. a ZEN SEN 
R. N. ROBINS, M.D. | | | 


London, Oda tis Canada 


Delayed primary wound closure was performed i in 146 patients considered at risk of 
developing wound infection, according to established criteria. These patients were matched 
individually for age, weight, diagnosis, and the.use of prophylactic antibiotics with 146 
patients undergoing immediate wound closure during the same time period. The matched 
pairs were subdivided into five categories depending on the indication for delayed closure: 


obesity, cancer, ' 


‘above and below” procedure, infection, ‘and opened bowel. In all | ID 


categories the incidence of wound infection was significantly lower in the patients with | 
delayed closure. The over-all infection rate was reduced from 23. 3 per cent in. the control 
group to 2.1 per cent in the study group. Hospital stay was unaffected. Delayed primary 
wound closure provides a safe, simple, effective means of reducing the incidence of 
wound infection. (AM. J. OBSTET. GYNECOL. 127: Hm 1977. )- 
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POSTOPERATIVE WOUND infection continues to be à. 


relatively frequent occurrence. Apart from the sig- : 


nificant economic losses involved, subcutaneous wound 


` infection is a leading cause of pO in i 


postoperative period. l ; 
The use of delayed primary E closure “as a 


method of decreasing the incidence of wound infection - 
has found its greatest application in the management `. 


of war injuries but has been slow to gain popularity in 
civilian practice. As far back as 1794, Hunter’ de- 
scribed the advantages of delaying the closure of con- 
taminated wounds. In 1865, Billroth? described an ex- 
periment with dogs in which incisions inoculated with 
pus or liquid feces and left open invariably healed with 


no abscess formation while those which were closed 


soon began to suppurate. 

The incidence of wound tibus is greatly in- 
creased when factors are present which predispose the 
patient to the development of this complication. Sev- 


eral techniques, including use of prophylactic systemic. 


antibiotics,? use of topical antimicrobial agents,’ and 


From the Department of Obstetrics and Gynecology, 


Victoria Hospital, and the University of Western Ontario. 


Presented at the Thirty-second Annual Méeting of the 
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Reprint requests: Dr. H. H.-Allen, University of Western 
Ontario, 111 Waterloo St., London; Ontario, Canada 
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delayed wound closure have been proposed to de- 
crease this incidence. The purpose of this study was to 
determine the patients at risk and evaluate the use of 


delayed primary wound closure as a means of prevent- 


ing NOUO infection. 


Material and methods - 


During a 2] month period ending March 31, 1976, 
all patients who underwent abdominal surgery under 


the services of a single obstetric and gynaecologic team ` 


at Victoria Hospital, London, Ontario, Canada, be- 


came. candidates for either delayed primary or im- , 


mediate wound closure. The study group consisted of 
146 patients who underwent delayed primary wound 


:' closure. Indications for this technique are shown in. 


Tablel. . 

Delayed closure involves closing the peritoneum and 
fascia with an absorbable polyglycolic suture in the 
usual manner. The wound is then irrigated with saline 
and: sprayed with Sterispray. * Vertical interrupted 


mattress sutures of a nonabsorbable suture material 


are placed at 9 cm: intervals and left untied. A sheet of 


` moist rayon is placed in the wound, covering the sub- 


E cutarieous tissue down to the fascia, and the wound i is 


SN omy sulfate British Pharmacopoeia (base), 500 mg; 


. 'polymyxin- B sulfate British Pharmacopoeia, 165,000 U.; 
. - bacitracin zinc British. Pharmacopoeia, 10,000 U.; Fisons 
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(Canada) Ltd., Don Mills, Ontario, Canada. 
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Table I. Indications for delayed primary 
wound closure 





A. Patient 
1. Obesity 
2. Malnutrition 
3. Chronic or debilitating disease 
4. Diabetes 
5. Inmunosuppression 
B. Disease process 
1. Malignancy 
2. Infection 
a. Pelvic inflammatory disease 
b. Intraperitoneal abscess 
c. Diverticulitis . 
d. Prolonged rupture of membranes 
e. Clinical endometritis or amnionitis 
C. Surgical procedure 
1. Opened bowel 
2. Break in aseptic technique 
3. "Above and below" procedure, e.g., Marshall-Marchetti 
. operation, radical vulvectomy, urethrovesical sling pro- 
cedure _ 
4. Excessively moist wound 
D. Any incision when infection is endemic in the hospital 


loosely packed with sterile gauze. The incision is cov- 


ered with a large dry dressing. On the fourth post- - 


operative day, the wound is inspected with an aseptic 
technique, and if clinically clean it is sprayed with 
Sterispray and the sutures are tied. If the dressing is 
noted to be moist prior to the fourth day either due to 
wound exudation or secondary to an adjacent stoma, it 
should be changed earlier. 

The skin edges are painted lightly with tincture of 
benzoin or sprayed with an adhesive spray to a distance 
of 3 to 4 cm. from the margin of the incision. Rein- 
forced Steri-strips* are used to approximate gently the 
skin edges between sutures. A light dressing is applied, 
and the sutures are removed on the second or third 
day after closure. The tapes are generally removed by 
the patient at home on the fifth or sixth day after clo- 
sure. It is often not necessary to use skin sutures at the 
time of operation in those patients who are thin or have 
a Pfannenstiel incision. If necessary, mild sedation and 
analgesia may be achieved with the use of intravenous 
fentanyl citrate or diazepam at the time of closure. No 
restrictions in postoperative activity are necessary. 

The study patients were matched retrospectively for 
age, weight, diagnosis, procedure, and the use of 
prophylactic antibiotics with patients in whom primary 
wound closure was performed. A paired t test revealed 
no significant difference between the two populations 
as far as age and weight were concerned. The proce- 
dure for primary closure involved an identical closure 
to the fascia, irrigation of the wound with saline, and 


, *Steri-strips, 3M Company, Minneapolis, Minnesota. 
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Table II. Over-all incidence of wound infection 



















Type of No. of Incidence of 
primary wound wound infections 
closure infections ( 96) 





Delayed 146 3 2:1" 
immediate 146 34 : 23.3* 





*Chi-square value, p < 0.01. 


the use of Sterispray. Midline incisions were then 
closed with interrupted vertical nonabsorbable mat- 
tress sutures at 3 cm. intervals followed by skin-edge, 
interrupted vertical mattress sutures of the same su- 
ture material at 1 cm. intervals. Pfannenstiel incisions 
were closed with absorbable interrupted sutures in the 
subcutaneous tissue and an absorbable subcuticular su- 
ture in the skin. Drains were not used. 

The matched pairs of patients were divided into five 
categories to determine the incidence of wound infec- 
tion in the study versus control populations: (1) obesity, 
defined as an admission weight of greater than 63.5 
kilograms, and/or a clinica! impression of obesity; 
(2) cancer, including ovarian, uterine, cervical, 
and vulvar malignancy; (3) "above and below" proce- 
dures, including Marshall-Marchett! and urethrovesi- 
cal sling procedures in which the surgeon moves his 
hand from the vagina to the abdominal incision during 
the operation; (4) infection, including acute and 
chronic pelvic inflammatory disease, pelvic abscess, and 
clinical endometritis, amnionitis, or prolonged rupture 
of membranes prior to cesarean section; (5) opened 
bowel, where the large bowel was opened during the 
procedure, e.g., exenterations, colostomies. 

Matched pairs of patients were placed in categories 
on the basis of primary diagnosis, for example, an 
obese patient with carcinoma was placed in the cancer 
group. Patients were included in the obesity category 
only if the operation performed was a "clean" proce- 
dure for benign disease. All control patients had opera- 
tion performed during the study period with the ex- 
ception of some patients in the cancer category. In 
order to obtain enough control patients in this group, 
some were selected from the six-month period pre- 
ceeding the study period. Procedures in both the study 
and control population were performed by the same 
surgical team. 

The presence of a purulent discharge was used to 
define a wound infection. 


Results 


The over-all wound infection rate for the 146 study 
patients and 146 control patients is summarized in 
Table II. 
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Table III. The incidence of wound infection in obese patients 



















No. of Mean age 


Type of 





primary closure patients (yr.) (Kg.) 
Delayed 25 36.6 84.] 
Immediate 25 |. 85.1 82.7 


*Chi-square value, p « 0.01. 


Mean weight 








Incidence of 


Average 
wound infections 


hospital stay 






No. of 





(days) wound infections ( 96) 
10.2 1 4* 
9.9 8 32* 


Table IV. The incidence of wound infection in cancer patients 















No. of Mean. age 
patients (yr.) 


Type of 


primary closure (Kg.) 





Delayed i i 
Obese 19 52.4 79.2 
Not obese 28 53.9 55.2 
Total 47 53.3 64.3 
Immediate 
Obese 19 50.6 77.5 
Not obese 28 54.0 55.8 
Total 47 53.7 64.5 


*Chi-square value, p « 0.01. 


Mean weight 













Average Incidence of 
hospital stay No. of wound infections 
(days) wound infections (96) 





— 0 
— I 3.6 
14.8 l 2 I7 
— 6 31.6 
— 5 17.9 
16.4 11 23.4* 


Table V. The incidence of wound infection in “above and below” procedure 











Mean age 


(yr.) 


Type of 


primary closure 


(Kg.) 





Delayed ; 
Obese 27 51.3 73.1 
Not obese 17 50.0 59.3 
Total 44 50.4 67.8 
Immediate 
Obese 27 49.2 73.2 
Not obese 17 51.1 59.4 
Total 44 50.1 68.3 


Mean weight 














Average Incidence of 
hospital stay No. of wound infections 
(days) wound infections (%) 








eco 
© 


pod 
Qt 
Me 





*Chi-square value, p « 0.01. 


In order to more accurately assess the effect of 
various risk factors on the incidence of wound infec- 
tion, the infection rate was determined for each of the 
subgroups (obesity, cancer, above and below proce- 
dures, infection and opened bowel). In all categories, 
the incidence of infection was determined separately 
for obese patients within that group as well as those not 
obese in an attempt to control for obesity as an added 
variable. The results are shown in Tables III to VI. In 
all categories the incidence of wound infection was sig- 
nificantly lower in the group having delayed closure. 

There were 22 procedures performed in which the 
bowel was opened and wound closure was delayed with 
no subsequent wound infections. The majority of these 
were radical procedures for malignant disease. Be- 
cause of preliminary indications of the value of delayed 
closure, this technique was used on the majority of pa- 
tients requiring radical operations. As a result, it was 
possible to obtain matched control subjects for only 


seven of the 22 study patients. Although there were 
three wound infections in the seven control patients, 
the numbers are too small for statistical evaluation. 
Similarly, the technique appears to be of value in the 
suprapubic incision in radical vulvectomies, but num- 
bers are too small for analysis. 

The use of prophylactic antibiotics did not appear to 
influence the statistics (Table VII). Of 42 matched 
pairs who received. no antibiotics, there were no infec- 
tions in the study group and seven (16.7 per cent) in 
the control group. If there is benefit to be gained with 
respect to wound infection by the use of prophylactic 
antibiotics in high-risk gynecologic patients, this 
could not be demonstrated when delayed wound clo- 
sure was used. 

The type of incision used (Pfannenstiel versus mid- 
line) did not appear to influence the infection rate. A 
total of 82 Pfannenstiel incisions of which nine became 
infected and 210 midline incisions with 25 wound in- 
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Table VI. The incidence of wound infection in patients with pre-existing infection at the time of operation 






Type of 


primary closure 


No. of 
patients 


Mean age 


(yr) (Kg.) 





Delayed 
Obese is . 29.0 76.9 
Not obese 1l 31.0 57.7 
Total 25 30.0 67.7 
Immediate 
Obese 12 vA 76.0 
Not obese 1l 28.7 57.8 
Total ` 23 28.1 67.4 


*Chi-square value, p < 0.01. 


Table VII. Effect of prophylactic antibiotics on the 
incidence of wound infection 








Incidence of 










No. of wound 
Type of No. of wound infections 
primary closure patients infections (%) 








Delayed | 
Prophylactic 104 3 2.9 
antibiotics 
No prophylactic 42 0 0 
antibiotics 
Immediate ' 
Prophylactic 104 ~ 27 26.0 
antibiotics ] 
No prophylactic 42 7 16.7 
antibiotics 


fections were performed. A chi-square contingency test 
revealed no significant difference in infection rate. 

There was no significant difference in hospital stay 
between the two groups. The majority of patients with 
wound infections in our center are managed at home 
by Home Care Nurses after the abscess is drained. This 
still creates a financial burden on the Health Care 
System. 07 

Cultures of all infected wounds were taken. In one 
study patient and 11 control patients, no organisms 
were retrieved. The most predominant organisms cul- 
tured in the control group were E. coli, six; Staphylococ- 
cus aureus, six; Bacteroides, six; and Peptostreptococ- 
cus, four. Culture from one study patient grew Bac- 
teroides and culture from another grew Staphylococcus 
albus. 

Patients were all followed for a postoperative period 


long enough to exclude the development of late. 


wound infection. The eventual cosmetic appearance of 
wounds closed by the delayed method was at least as 
good as those closed immediately. 


Comment 


The value of delayed primary wound closure in 
managing contaminated wounds has been well recog- 






. Mean weight 





Average 
hospital stay 
(days) 


Incidence of 
wound infection 


(76) 






No. of 


wound infections 





— I 8.3 
— 0 Q 
10.9 l 4 4* 
— 4 QU 
-— 2 18.2 
8.9 6 26.]* 


nized by military surgeons for many years. In recent 
years there have been several studies reported which 
emphasize the value of delayed wound closure in re- 
ducing the incidence of wound infections following 
operation on the colon, suppurative appendicitis, and 
gastrointestinal perforation." Grosfeld and Solit® re- 
ported a reduction in the wound infection rate in pa- 
tients with perforating appendicitis from 34.1 to 2.8 
per cent with the use.of delayed wound closure. 
Several basic physiologic mechanisms of wound heal- 
ing lend support to the concept of delayed primary 
closure. In incised and sutured wounds, epithelializa- 
tion produces a watertight seal within 24 hours.? As 
well, exudation into a wound 1s maximal within the first 
24 hours and then decreases rapidly over the ensuing 
48 hours. Therefore, any contaminated wound closed 
immediately results in bacteria being trapped in the 
subcutaneous tissues, an area of poor vascularization, 
in which exudate, blood clot, and other surgical debris 
provide an excellent culture medium. Stone and Hes- 
ter* demonstrated that bacteria cultured from infec- 
tions developing after immediate closure were usually 
the same as those cultured at the time of operation, 
while infections developing after delayed closure were 
generally due to bacteria endemic in the hospital. 
Collagen, which provides the tensile strength of a 
wound, is not synthesized in appreciable quantities 
until the fifth postoperative day. Therefore, little is to 
be gained as far as strength is concerned by closing the 
wound earlier than the fourth day. In fact, a study in 


rats by Shepard? showed that experimental wounds 


closed three, four, or five days postoperatively were as 
strong as contro] wounds closed immediately when 
compared at equal intervals after the initial incision. 
This accelerated gain in tensile strength after delayed 


- closure may be due to more effective cross-linking of 


the collagen subunits. l 
It has also been shown that significant numbers of 


bacteria in a wound delay healing. This may occur as a , 


result of a direct “oxygen steal” by the bacteria or in- 
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creased oxygen demands secondary to phagocytosis of 
these organisms. This leads to decreased collagen 
‘synthesis because of the lowered oxygen -tension 
Another explanation suggested is an increased rate of 
collagen degradation secondary to the release of bacte- 
rial or granulocyte collagenase.” 

Edlich and associates" in experimental studies dem- 
onstrated that with contaminated wounds 73 per cent 
will become infected if closed on the first postoperative 
day; 22 per cent, if closed on the second or third day; 
but only three per cent will develop purulent drainage 
if closed on or after the fourth postoperative day. Rob- 
son and Heggers?? used a rapid bacterial quantification 
to assess the ideal time to perform delayed wound clo- 
sure. If less than 10? bacteria per gram of tissue were 
found, the wound was closed, resulting in uncompli- 


cated healing in 98 per cent of cases. Three infections . 


developed of four cases in which closure was per- 
formed when the count was greater than 10° organisms 
per gram of tissue. Other methods such as surface hy- 
drogen ion concentration!" have been used with suc- 
cess to predict the optimum closure time for wounds 
left open at the time of operation. In this study only the 
clinical appearance of the wound was used, 

The indications for using delayed primary closure in 


most reported series have been in cases where obvious | . 


contamination of the wound is present at operation. In 
this study the indications were extended to include 
those patients considered at risk of developing incis- 
ional infection because of. constitutional, metabolic, or 
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disease-related factors. The malnourished individual, 
whether on the basis of inadequate diet or underlying 
disease, certainly has depressed healing ability and 
lowered immunologic competence. The same is true of 
the patient with a malignancy, especially if the disease 
is widespread. The obese person is considered by some 
to exhibit a type of malnutrition. As well, the large 


amount of poorly vascularized subcutaneous fatty tis- 


sue in these patients provides an ideal environment in 
which bacteria may thrive. Similarly, diabetic patients, 
particularly those whose diabetes is poorly controlled, 


are at great risk of developing infection. 


In most cases risk factors can be evaluated in- 
the preoperative assessment. If delayed closure is 
considered, patient apprehension can be virtually 
eliminated by educating her as to the indication and 
procedure. Patients who are informed tolerate the clo- 
sure with little difficulty. 

Delayed primary wound closure is a simple, safe, and 


. effective method of reducing the incidence of wound 


infection in patients at risk of developing this complica- 
tion. Patient tolerance is excellent and discomfort is 
minimal. Hospital stay is not prolonged, and wound 
strength and appearance are unaffected. This 
technique is being used with increasing frequency in 
the Obstetric and Gynaecologic Department in this 
center, and we strongly recommend that delayed 
wound closure be considered whenever the risk of in- 
fection is high. _ 
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Effect of elective induction of labor with prostaglandins 
F5, and E; and oxytocin on uterine contraction. and 


relaxation 
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Prostaglandins Foa and E» and oxytocin were used to induce labor in 101 patients at 
risks. The data show that the three drugs are efficient labor inducers. The success rate of 
induction is the highest in primiparous patients receiving oral prostaglandin Es. Uterine 
contractility patterns and base line are similar with all drugs. The relaxation phase of the 
uterine contraction is skewed consistently in each investigated labor. This suggests an 
unequal relaxation time for the uterine fibers. It is concluded that prostaglandins Ez and 
Fog and oxytocin are safe drugs for induction of labor if monitoring is used in order to 
avoid an overdose of the medication. The three drugs must be synergistic because of their 
identical action on the uterine muscle. (AM. J. OBSTET. GYNECOL., 127: 718, 1977.) 


THE SUCCESS RATE and dangers.of prostaglandins 
Fea and Ez and oxytocin, used to induce labor near 
term, have been described and discussed in many pub- 
lications.!-? Most authors agree that either drug is ef- 
fective in producing a successful delivery with tolerable 
side effects. Maternal and fetal complications appear to 
be similar." ? However, the effect of ‘each drug on the 
uterine contractility pattern and base line during labor 
has not yet been evaluated in detail. Such data are im- 
portant to gather in order to identify the specific action 
of each medication on the uterine muscle. 


Methodology - 


A total of 101 patients at risk had labor induced near 
term for medical-obstetric reasons. Prostaglandin Fza* 
and oxytocin were administered intravenously by 
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pump to 28 and 23 patients, respectively. Prostaglan- 
din E;* was given orally in tablets of 0.5 mg. per hour 
to 50 patients. The maternal physiologic condition was 
monitored continuously during labor, and the Apgar 
score of the fetus was recorded. 

Age, parity, weight, gestational age, and Bishop” 
score were comparable in the three groups of patients 
(Fig. 1), except for the age and weight of the partu- 
rients who received oral prostaglandin Es. The patients 
receiving this drug were of higher parity and lower 
body weight than those receiving oxytocin or prosta- 
glandin Fea. There was a trend for the Bishop score to 
increase with the use of prostaglandin, though the dif- 
ference was not statistically significant. The maternal 
complications and Apgar score were similar in all pa- 
tients. 

Labor was monitored continually with an intra- 
uterine catheter in the patients receiving prosta- 
glandin Fz and oxvtocin. The patients receiving oral 
prostaglandin E; were monitored externally with the 


- help of a tocodynamometer. The onset of satisfactory 
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labor (i.e., opening of the cervix and presence of regu- 
lar uterine contractions), the induction-delivery time, 
and the concentration of each drug to induce elabor and 


“The prostaglandin experimental program was supported 
by The Upjohn Co., Kalamazoo, Michigan, and by The Up- 
john Co. of Canada, Don Mills, Ontario, Canada. 
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Fig. 1. Comparison of age, weight, gestational age, parity, and Bishop score in the induction of labor 


with oxytocin and prostaglandins. 
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Fig. 2. Time and drug concentration needed to induce satisfactory labor and delivery with oxytocin 
and prostaglandins. The oxytocin concentration used is obtained in millhunits by multiplying the 
drug concentration in micrograms per minute per kilogram x 100. 


to allow it to continue were determined (Fig. 2). 

The patterns of uterine contraction and the changes 
in fetal heart rate were also reviewed.’” ? Each labor 
graph was evaluated for quality in the latent and active 
phase according to the curve of Friedman. The uterine 
contractions were studied as follows (Fig. 3). The time 
in seconds from base line to half of the maximum peak 
amplitude was used as a measure of the initial contrac- 
tion duration and was called tı. This corresponds to the 
onset of uterine contractility. The time in seconds from 
half of the maximum peak amplitude to the end of the 
contraction was used as a measure of the terminal re- 
laxation phase. It was called t». The base line for these 
computations was redrawn by subtracting 5 per cent 
from the distance between the electronically deter- 
mined base line and a vertical line passing through the 
peak of the contraction. 

Since the ti, t2, peak amplitudes, and base lines were 
not different in the latent and active phases, the data 
were pooled. 


Hesults 


The success rate was 78 per cent for the primiparous 
and multiparous patients who had labor induced with 
oral prostaglandin E; (Bishop score 7 + 1), 68 per cent 
for primiparous patients who received prostaglandin 
Fe, and multiparous patients who had labor induced 
with oxytocin (Bishop score 5 to 6 + 1). The primi- 
gravid patients given oxytocin had a success rate of 62 
per cent. 

The time and drug concentration needed to induce 
labor and delivery are indicated in Fig. 2. Labor and 
delivery were begun and induced successfully in the 
three groups within the same length of time. 

The methods of delivery and numbers of patients 
who failed to deliver on the day of induction are indi- 


.cated in Table I. It is evident that the group receiving 


prostaglandin Feq had a higher incidence of cesarean 
section (17 per cent) than the groups given oxytocin 
and oral prostaglandin Es (4 per cent). The three cases 
of fetal distress in the prostaglandin Fee group were 
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Fig. 3. Analysis of a uterine contraction. Duration is deter- 
mined from the initiation to the end of the contraction. First 
part is determined from the initiation of the contraction to the 
peak uterine pressure. The t;, tz, and 5 per cent amplitude are 
measured as described in the “Methodology.” 
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Fig. 4. Display of the uterine contractions initiated by each 
drug after numerical evaluation. The t; is longer than the t, 
and the peak amplitude of the contractions measured by to- 
codynamometer (PGEs) is lower than that obtained with the 
help of the intrauterine catheter. The hysteresis of each drug 
inducing contractions is similar. 


unexplained on the basis of abnormal uterine contrac- 
tions but were acute enough to justify emergency cesa- 
rean section. 

The rapidity of contractility (tı) and relaxation (te) is 
not statistically significant among the three groups of 
patients (Table II). However, the relaxation time (te) is 
longer than the contraction time with oxytocin and 
prostaglandins E; and Fza (Table II). The contraction 
duration and base-line pressure are similar in. all 
‘groups with the exception of the group given oral pros- 
taglandin Ez. In this series of patients, it is impossible to 
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prolonged decrease in 
fetal oxygen supply 


Fig. 5. Effects of a prolonged relaxation phase (tz) on the 
caliber of uterine arteries and veins supplying the placental 
vascular bed. A short t; will cause the vessels to open faster 
than a longer te. 


evaluate accurately the base line when the monitoring 
is done externally, because of the inaccuracy of the 
base-line height. However, there was no base-line 
hypertonicity in the patients receiving prostaglandin 
E;. The amplitude of contraction was similar in the 
patients given oxytocin and prostaglandin Foo. The 
contraction intensity is somewhat lower in the group 
given prostaglandin E». This was probably due to the 
inaccuracy of external monitoring. In general, we have 
observed that external pressure determinations gave 
values lower than those obtained with the help of an 
intrauterine catheter. In Fig. 4, the average ti, t», base 
line, and amplitude of the uterine contractions calcu- 
lated in each studied group have been graphically plot- 
ted in order to demonstrate the uterine contraction 
hysteresis produced by each drug. It is apparent that 
there are no significant differences among the drugs 
used to induce labor and delivery. 


Comment 


The present data confirm those of others." ? The 
prostaglandins are efficient labor inducers and in this 
experimental setup more so than oxytocin in the 
primiparous patients. However the trend for the 
Bishop score to be somewhat higher in the pros- 
taglandin group than in the oxytocin group favors 
easier induction of labor and a greater success rate, and 
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Table I. Methods of delivery in patients who had labor induced with prostaglandin or oxytocin 


Spontaneous delivery 6 11 27 
Low forceps 9 6 10 
Vacuum extraction 0 1 0 
Mid-low forceps 0 ] 3 
Cesarean section 4 (3 fetal distress, ] CPD*) 1 (1 CPD) 2 (2 CPD) 
Failure to deliver on the 4 8 8 


day of induction 





*CPD = Cephalopelivc disproportion. 


Table II. Numerical data after detailed analysis of uterine contractions during labor 


Parameter 
t; (seconds) I5: ee 
t» (seconds) 2]*«] 
Duration (seconds) 74 +3 
Amplitude (mm. Hg) J 2 
Base line (mm. Hg) Normal 


Prostaglandin Es (778) Oxytocin (341-376) > Prostaglandin Foe (220-224) 


15 +2 15 +2 
30* + 2 237 + 3 
69 +2 76 +5 
53 +3 46 +4 
15-51 17 =] 


The numbers are the averages + standard errors. The numbers of contractions are indicated in parentheses. The data include 
those obtained in the latent and active phases irrespective of the Bishop scores. Normal: not calculated in terms of millimeters of 


mercury since measurement was done externally. 
*Significantly greater than t; (p < 0.05). 


the group given prostaglandin E; had more cases of 
premature rupture of the membranes. The efficiency 
of prostaglandin Es has been reported. !* This sub- 
stance may have a specific action on the cervix itself, 
and prostaglandin E; priming of the cervix consistently 
improves the Bishop score. However, Miller and as- 
sociates’ disagree with this statement. 

The high incidence of cesarean section in the group 
receiving prostaglandin Fea cannot be explained by an 
increase in base-line tone or tetanic contractions; it 
most probably happened by chance, since there are 
only a few patients given prostaglandin Fee. Spellacy 
and associates? reported a high incidence of cesarean 
section with prostaglandin Fee. Prostaglandin E; is as 
safe as oxytocin. 

The similarities of uterine contractility patterns and 
base line among the three groups of patients indicate 
that oxytocin and prostaglandin induce a physiologic 
type of labor, because the uterine contractility pattern 
is not different from that observed in normal spontane- 
ous labor.!* Furthermore, the similar hysteresis of the 
uterine muscle with each inducer suggests common 
mechanisms of action as well as possible synergy with a 
-combination of the drugs. Since it may be tempting to 
induce labor with prostaglandin Es and oxytocin, the 
half life of each drug has to be known to avoid a cumu- 
lative effect on the uterine fibers. Indeed, tetanic con- 
tractions and base-line hypertonicity might take place if 
both drugs are given simultaneously. 

The ascending part of the uterine contraction is 


steeper than the descending one in the three groups, 
and this produces an asymmetric curve. This assym- 
metry should not be expected if all muscle fibers con- 
tracted, reached a maximum peak, and relaxed to- 
gether. The relaxation phase of the uterine contraction 
is exponential, which is probably the result of an un- 
equal relaxation time of various groups of muscle 
fibers. This may depend on the metabolic activity of 
each fiber (ie., time of repolarization, adenosine 
triphosphate storage, glycogen content, etc), and it 
would result in different recovery times for each mus- 
cle cell. Phe delayed relaxation phase.may well control 
indirectly the return of oxygenated blood to the heart 
and, then, the speed of recovery of the fetal heart rate 
and fetal oxygenation. Indeed, a uterine contraction 
skewed to the right (i.e., slow relaxation) affects the 
time of redistribution and recovery of uterine- 
placental blood flow (Fig. 5). 

In summary prostaglandins are excellent labor- 
inducing agents. The contractility pattern of the uterus 
will be normal if the administration of the drug is ad- 
justed to the sensitivity of the uterine muscle. There- 
fore, monitoring is indispensable. Oral prostaglandin 
E; permits induction of labor without the incon- 
venience of intravenous drug administration and could 
be more efficient on an unripened cervix than prosta- 
glandin Fee or oxytocin. The obstetrician has in his 
power two new drugs (prostaglandins Fra and Ez) 
which he/she should learn to use and find specific indi- 
cations for the induction of near term or term labor. 
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Pituitary responses to synthetic luteinizing 
hormone-releasing hormone in thirty-four cases of 
amenorrhea or oligomenorrhea associated with 


galactorrhea 
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Pituitary responses to 100 mcg. of luteinizing hormone—releasing hormone (LH-RH) 
administered subculaneously were studied in 34 cases of amenorrhea or anovulatory 
oligomenorrhea associated with galactorrhea. Twenty-six patients had pituitary 
prolactin-secreting tumors (group 1); eight patients had a normal sella turcica and 
remission of the syndrome either spontaneously or after thyroid replacement therapy 
(group 2). Follicle-stimulating hormone (FSH) and luteinizing hormone (LH) responses 
to LH-RH were variable in each group of patients, ranging from poor to exaggerated, 
and no statistically significant difference could be observed between the groups. A positive 
correlation was found between FSH pituitary responses and basal FSH levels (r = 0.50; 
P « 0.01). No positive correlation was observed between either LH responses and basal 
LH levels or the gonadotropin responses and plasma estradiol levels, serum prolactin 


concentrations, duration of amenorrhea, or size of the tumor. ( 


GYNECOL. 127: 723, 1977.) 


THE AMENORRHEA-GALACTORRHEA syndrome 
may result from different disturbances of the 
hypothalamic-pituitary axis. Endocrine and radiologic 
investigations are essential to rule out an organic lesion 
such as a pituitary adenoma which, if present, needs 
surgical treatment with better results if diagnosed ear- 
ly. It is now well established that the administration 
of synthetic luteinizing hormone-releasing hormone 
(LH-RH) induces the release of both luteinizing hot- 
mone (LH) and to a lesser degree follicle-stimulating 
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hormone (FSH) in normal subjects. Some authors have 
reported impaired pituitary responses to LH-RH in the 
? and have 
suggested that the LH-RH test may be of diagnostic 
value for the differentiation of patients with a pitu- 
itary tumor from patients having a functional 
hypothalamopituitary disorder. The purpose of this 
study was to evaluate the pituitary responses to syn- 
thetic LH-RH in patients with a pituitary prolactin- 
secreting tumor and to compare those results with the 
responses obtained in patients with no evidence of 
tumor. 


Material and methods 


Patients. Thirty-four patients presenting with 
amenorrhea or oligomenorrhea associated with galac- 
torrhea were studied. A complete history was taken, 
and general and gynecologic examination was done. 
Three patients had anovulatory oligomenorrhea, and 
31 patients were amenorrheic for at least six months 
when they were investigated. Galactorrhea was graded 
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Table I. Clinical and laboratory data and gonadotropic responses of patients with a pituitary prolactin-secreting 













tumor 
Basal hormone levels | A Maximum 
(mean)* i (ml.U. Imi.) 

Galac- 

















Length of 
amenorrhea 
(months) 


Sella turcica 
x-ray 
(stage) 


torrhea. 
(grade) 


HPRL Ee . - LH FSH 
(ng./ml.) (pg.iml.) (ml.U./mi.) (ml.U. iml) LH 


] 2 In I 6 41.0 34.5 14.7 6.1 26.8 7.9 
2 24 I I 4 42.0 50.0 15.7 7.3 31.6 ° 7.0 
3 15 d I 43.0 80.0 26.8 21.0 597 17.5 
4 19 ul 1 6 ` 52.0 57.0 19.9 44 158.9 18.5 
5 120 I i 3 59.0 - 3.0 9.0 11.7 $3 
6 2 I I 65.0 - 7.0 8.0 1294 364 
7 20 I I | 75.0 ^ 45.0 0.2 1.8 10.0 5.6 
8 48 In I 8 85.5 63.5 14.3 5.7 947 8.9 
9 84 HI I 92.5 51.0 20.0 12.6 93.6 11.6 
10 60 rri I 3 94.0 81.0 16.1 8.7 67.0 46.9 
E 94 Ul I 5 110.0 57.0 2.0 6.0 9.9 11.7 
ia a 59 I I 5 110.0 55.0 8.0 8.0 47.3 18.8 
13 24 I I 150.0 28.0 0.4 £^ L2 12.0 
14 48 I I 6 150.0 50.0 11.8 7.0 120.7 29.0 
15 60 I I 4 260.0 9.0 0.5 3.2 91 6.0 
16 96 Hl I 5. 270.0 49.0 11.1 14.4 29.9 68.6 
17 60 I I 8 653.0 35.0 9.3 4.9 16.5 157 
18 36 I H 15 62.0 50.0 . 61 3.3 1618 8.7 
19 42 I II 10 200.0 64.0 0.5 1.9: 13.4 12.9 
20 120 I I 266.0 22.0 11.0 5.0 44 3.0 
2] 24 1 ILA 50 ` 840 - 6.0 4.0 32.4 a 
22 12 I IIA 370.0 =- 3.0 8.0 17.5 10.0 
23 120 I HC 9000.0 tes 0.2 0.5 - 00 02 
24 60 Hl ul 230.0 44.0 13.6 4.0 28 3.1 
25 48 III I 579.0 56.0 6.0 3.0 16 95 
26 96 Ul IVB 457.0 12.0 31.1 3.9 20.7 19 


HPRL = Human prolactin. ; 
*In all patients, basal hormone levels were determined at least three umes. 


\ 


from 1 to 4 according to the criteria of Tolis and as- 
sociates.! The LH and FSH plasma concentrations 
were measured in duplicate by the double-antibody 
radioimmunoassay of Midgley? as previously de- 
scribed.* The normal values in our laboratory for nor- 
mal menstruating women during the follicular.phase, 
excluding the ovulatory peak, range from 7 to 18 


mlI.U. per milliliter for LH and from 5 to 12 mI.U. per 


milliliter for FSH. Plasma estradiol 17-8 concentrations 
were determined by radioimmunoassay.’ Serum pro- 
lactin levels were measured, under basal conditions, by 
radioimmunoassay according to the method of Hwang 


and associates*; values below 25 ng. per milliliter are 


considered normal. 

Pituitary adrenocorticotropic hormone and human 
growth hormone (HGH) reserves were evaluated by 
determining plasma cortisol and HGH concentrations 
during insulin-induced hypoglycemia. Thyroid func- 
tion was assessed by serum protein-bound iodine (PBI), 
thyroxine (T4) triiodothyronine (T3) and thyroid 
iodine uptake. Skull x-rays with tomographic sections 
of the sella turcica were obtained from all patients. 


Clinical and laboratory data are shown in Tables I and 
II. | 

The 34 patents were divided into two groups. 
Group 1 was composed of 26 patients with pituitary 
prolactin-secreting tumors. The diagnosis of pituitary 
tumor was made on the basis of elevated serum prolac- 
tin levels and an abnormal sella turcica which was 
staged according to the classification of Vezina and 
Maltais.° Twenty-three patients underwent subsequent 
selective resection of the pituitary adenoma through a 
transphenoidal approach”; four of these patients 


(Cases Nos. 21, 22, 23, and 26) had a suprasellar exten- 


sion. Three patients (Cases Nos. 3, 6, and 25) are await- 
ing operation (Table I). Group 2 consisted of eight 
patients with a normal sella turcica and a diagnosis of 
hypothalamopituitary dysfunction; they had remission 
of the syndrome documented by the occurrence of 
pregnancy or by resumption of regular menstrual cy- 


. cles and disappearance of galactorrhea either spon- ' 


taneously (seven patients) or after thyroid replacement 
therapy (Case No. 34). This group consisted of one 
nulliparous patient with amenorrhea-galactorrhea un- 


è 
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Table II. Clinical and laboratory data and gonadotropic responses of patients with hypothalamopituitary 
dysfunction, who had remission of the syndrome spontaneously or after thyroid replacement therapy 




















































Dura- 
Length tion of Total AMaximum 
of oral length Basal hormone levels ( mean t) (mI.U./ml.) 
amen- contra- of syn- 
orrhea* ception dromet HPRL FSH 
Case No. (months) (months) | (months) (mB. imi.) | (pg. zm ) | (ml, UE ) (ml. U.fml.) 


Argonz—Del 
Castillo . 
27 3 HI — d 7.0 51.0 4.5 3.0 22.8 2.2 
Post-pill ; 
28 30 I 24 36 15.0 163.0 1.0 8.0 2.9 5.0 
29 8 III 72 16 50.0 12.5 4.9 6.5 26.0 11.3 
30 | 18 III 18 - 26 48.0 29.6 12.9 113.8 24.3 
31 9 H 48 12 11.5 190.0 10:6 10.5 874 8.6 
32 12 IH 18 13 21.8 108.0 . 21.8 11.7 71.7 29.3 
Chiari-Frommel 
33 8 II — 38 40.0 35.0 0.2 241 17.9 2.8 
Hypothyroidism 
34 


7 III = 9 95.0 39.0 3.1 7.0 11.5 2.3 


*Length of amenorrhea at the time of the LH-RH test. 
t'Total length of amenorrhea before remission of the syndrome. 


iln all patients, basal hormone levels were determined at least three times. 


related to oral contraception (Case No. 27), five pa- 
tients presenting with post-“pill” amenorrhea and 
galactorrhea (Case Nos. 28 to 32), one patient with the 
Chiari-Frommel syndrome (Case No. 33), and one pa- 
tient with primary hypothyroidism (Case No. 34) (Ta- 
ble II). 

LH-RH test. After an overnight bed rest, 100 mcg. 


of synthetic LH-RH was administered subcutaneously. : 


Blood was collected in tubes containing heparin from 
the anticubital vein via an indwelling catheter at —15 


and 0 minutes before and 30, 60, 90, 190, 180, 240, - 


and 360 minutes following the administration. of 
LH-RH. The blood samples were kept on ice until the 
completion of the test. The plasma was then separated 
by centrifugation and stored at —10* C. until analysis. 

The evaluation and comparison of the LH-RH tests 
were based upon the À maximum and calculation of the 
area under the curve (AUC). The A maximum is the 


difference between the value at peak and the mean 


base-line value. The cumulative AUC was calculated at 


- 30, 60, 90, 120, 180, and 360 minutes after LH-RH 


administration by the trapezoidal rule. The normal 
response to 100 mcg. of LH-RH administered sub- 
cutaneously was studied previously in our laboratory 
by Borreman and associates? in eight normal women in 
the follicular phase between Days 5 and 8 of the cycle. 
The A maximum ranged between 8.6 and 25.2 mI.U. 
per milliliter for LH, and between 4.5 and 12.6 mLU. 
per milliliter for FSH. The mean value of the AUC 


calculated at 180 minutes was 36.7 for LH and 15.9 for 


FSH. 

Gonadotropin responses were furthermore assessed 
for significant correlation with basal gonadotropins, 
the plasma estradiol level, the serum prolactin concen- 
tration, the length of amenorrhea, and the size of the 
tumor with the use of Pearson's correlation coefficient 
and Student's t test. 


: Results 


Basal gonadotropins. In group 1, the basal plasma 
LH was within the normal range in 12, below normal in 
10, and above normal in four patients; the mean value 
was 9.9 mLU. per milliliter (S.D. x 8.1 and 
S.E.M. x 1.5). The basal plasma FSH level was normal 
in 12, decreased in 11, and increased in three patients; 
the FSH mean value was 6.2 mLU. per milliliter 
(S.D. + 4.4 and S.E.M, + 0.8) (Table I). 

In group 2, the basal plasma LH concentration was 
decreased in five, normal in one, and increased in two 
patients; the mean value was 9.4 mI.U. per milliliter 
(S.D. + 10.7 and S.E.M. + 3.7). The basal plasma FSH 
was normal in five, subnormal in two patients and 
above the normal range in one patient; the FSH mean 
value was 7.7 ml.U. per milliliter (S.D. + 3.9 and 
S.E.M. + 1.3) (Table II). | 

No statistically significant difference could be found 
in the basal levels of either LH or FSH between the two 
groups. | 
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Fig. 1. AUC mean values (+S.E.M.} of LH and FSH calculated 
at 180 minutes after the subcutaneous administration of 100 
mcg. of. LH-RH in the two groups of patients with 
amenorrhea-galactorrhea. 


Basal plasma estradiol levels. Basal estradiol varied 


between 9 and 80 pg. per milliliter with a mean value of - 


47.2 pg. per milliliter in group 1 (Table I) and between 
35 and 163 pg. per milliliter with a mean value of 72.6 
pg. per milliliter in group 2 (Table II). 

Basal serum prolactin levels. Basal prolactin ranged 
between 41 and 9,000 ng. per milliliter with a mean of 
523.6 ng. per milliliter in group 1 (Table I) and be- 
tween 7 and 95 ng. per milliliter with a mean of 36.7 
ng. per milliliter in group 2 (Table II). 

Gonadotropin responses to LH-RH. 

Group 1. Asshown in Table I, the A maximum of LH 
ranged from 0 to 161.8 mI.U. per milliliter; the mean 
value was 42.4 mI.U. per milliliter with 1 S.D. of +49.3 
and a S.E.M. of +9.6. The LH response was poor in 
five, normal in nine, and exaggerated in 12 patients. 
The A maximum of FSH ranged from 0.2 to 68.6 
mI.U. per milliliter; the mean A maximum was 14.6 
mI.U. per milliliter with 1 S.D. of +15 and a S.E.M. of 
+2.9. The FSH response was normal in 14, exagger- 
ated in nine, and poor in three patients. The ratio of A 
maximum LH over A maximum FSH was below | in six 
patients and above or equal to | in 20 patients. 

The mean value of the AUC for LH calculated at 180 
minutes was 61.1 (S.D. + 71.45 and S.E.M. + 14.01), 
and the mean value of the AUC for FSH was 24.16 
(S.D. + 20.60 and S.E.M. + 4.04) (Fig. 1). | 

Four patients had a suprasellar tumor extension 
. (Cases 21, 22, 23, and 26); three exhibited a normal or 
exaggerated LH response, and one showed no LH re- 
sponse while the FSH responses were normal in two 
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and poor in two patients. Two patients had a decreased 
HGH reserve following insulin-induced hypoglycemia 
(Cases Nos. 15 and 26); their LH responses to LH-RH 
were normal while the FSH response was normal in 
one and poor in the other. 

Group 2. As shown in Table II, the A maximum of 
LH ranged from 2.9 to 113.8 mI.U. per milliliter; the 
mean value was 44.2 mI.U. per milliliter with 1 S.D. of 
+40.9 and a S.E.M. of +14.4. The LH response was 
poor in one, normal in three, and exaggerated in four 
patients. The 4 maximum of FSH ranged from 2.2 to 
29.3 mI.U. per milliliter; the mean value was 10.7 
mlI.U. per milliliter with 1 S.D. of +10.6 and a S.E.M. 
of +3.7. The FSH response was poor in three, normal 
in three, and exaggerated in two patients. 

The ratio of A maximum LH over A maximum FSH 
was below 1 in one patient and above 1 in seven pa- 
tients. 

The mean value of the AUC for LH calculated at 180 
minutes was 81.13 (S.D. + 78.37 and S.E.M. + 27.71), 
and the mean value of the AUC for FSH was 22.82 
(S.D. + 21.63 and S.E.M. + 7.65) (Fig. 1). 

The pituitary gonadotropin responses expressed in 
^ maximum and AUC for both LH and FSH were 
compared in the two groups of patients, and no statisti- 
cally significant difference could be found. 

Correlations. With the Use of Pearson’s correlation 
coefficient and Student’s t test, the gonadotropin re- 
sponses of patients with pituitary prolactin-secreting 
tumors were assessed for a significant correlation with 
basal levels of gonadotropins, the plasma estradiol 
level, the serum prolactin concentration, the length of 
amenorrhea, and the size of the tumor. 

A significant positive correlation was found between 
the FSH pituitary responses (AFSH) and the base-line 
levels of FSH, as shown in Fig. 2 (r 0.5; P < 0.01). No 
statistically significant correlation could be found be- 
tween basal levels of LH and ALH (r 0.29; P > 0.10). 

No positive correlation was found between the mean 
plasma estradiol concentrations and the LH responses 
(r 0.33; P>0.10) or.the FSH responses (r 0.40; 
P « 0.10). 

A lack of positive correlation was also observed be: 
tween the mean serum prolactin levels and the LH 
responses (r 0.21; P > 0.10) and the FSH responses 
(r 0.20; P > 0.10). 

Furthermore, the ALH/AFSH ratio did not correlate : 
positively with basal gonadotropin levels or with es- 
tradiol or prolactin concentrations. Finally, there was 
no relationship between the duration of amenorrhea 
or the size of the tumor and the gonadotropin -re- 
sponses. 
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Comment 


Data of the present study show variable basal levels 
of FSH and LH in both groups. In a recent study of 10 


women with amenorrhea-galactorrhea without a 


pituitary tumor, Aono and associates” did not find 
consistently low resting levels of gonadotropin. Peillon 
and associates? reported normal basal gonadotropin 
levels in 14 cases of pituitary prolactin adenoma. Mort- 
imer and associates!* observed that serum LH levels in 
15 patients with amenorrhea-galactorrhea were ele- 
vated in three, normal in six, and decreased in six and 
that FSH levels were high in one, normal in nine, and 
subnormal in five patients. Our results are in agree- 
ment with these reports which demonstrate the great 
variation of the basal gonadotropin levels in the 
amenorrhea-galactorrhea syndrome in the presence or 
absence of a pituitary tumor. 

Aono and associates, !* Mortimer and associates,!* 
and Archer and associates! reported normal or exces- 
sive responses of LH and FSH following LH-RH injec- 
tion in most patients with amenorrhea-galactorrhea 
without a pituitary tumor. In our series, poor re- 
sponses to LH-RH were observed in Group 2 patients, 
and no significant difference in gonadotropin re- 
sponses was observed between Groups | and 2. It 
should be noted that patients in Group 1 have a pitu- 
itary prolactin-secreting tumor and that it is logical 
to assume that patients in Group 2 had a hypo- 
thalamopituitary dysfunction because of the spon- 
taneous remission of the syndrome. In the present 
study, the pituitary responses to LH-RH in Group ] 
patients were also variable, ranging from poor to 
exaggerated. Lundberg” observed normal responses 
to the LH-RH test in all patients with intrasellar 
tumors, and Fossati and associates? did not find any 
difference in the pituitary response among 11 cases 
with an abnormal sella turcica and four cases of 
amenorrhea-galactorrhea without evidence of pituitary 
tumor. These reports and our findings indicate that the 
type of LH and FSH secretion in response to LH-RH is 
not indicative of the presence or absence of an underly- 
ing pituitary tumor, as it was suggested by Zarate and 
associates" * and by Coscia and associates.” 

Nillius and Wide” found a correlation between the 
LH response and the pretreatment levels of LH in 
women with functional amenorrhea. Wentz and as- 
sociates,” using the relation between the amplitude of 
the gonadotropin response and the initial base-line 
values, reported that patients without detectable 
tumors and with elevated prolactin levels may have a 
greater than expected LH response whereas patients 
with tumors and elevated prolactin levels have normal 
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Fig. 2. Scatter diagram with regression line showing positive 
correlation between basal FSH and FSH responses to LH-RH 
(r 0.50; P < 0.01; y 1.22 + 1.82x). 


or below normal LH-RH responses. No such relation- 
ship could be demonstrated in our patients, but a sig- 
nificant correlation was found between the pretreat- 
ment levels of FSH and FSH responses. Nillius and 
Wide” also reported a significant correlation between 
the total estrogen excretion and the LH response to 
LH-RH in functional amenorrhea. However, in our 
series of patients with amenorrhea-galactorrhea, we 
could not demonstrate a positive correlation between 
the gonadotropin responses and the plasma estradiol 
levels. This is in agreement with the report of Áono 
and associates" who found no increase in LH following 
the short-term administration of Premarin in patients 
with amenorrhea-galactorrhea, suggesting an impaired 
estrogen positive feedback mechanism of the 
hypothalamopituitary system. 

The action of prolactin on the hypothalamic-pitu- 
itary-ovarian axis is still unclear. We could not dem- 
onstrate any correlation between the pituitary re- 
sponse to LH-RH and the prolactin levels. Bohnet and 
associates" did not find a significant LH response to 25 
mcg. of LRH in normal and amenorrheic women who 
had an induced prolactin rise with thyroid-releasing 
hormone. Del Pozo and associates" observed that 
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long-term administration of Bromoergokryptine in pa- 
tients with amenorrhea-galactorrhea induced a fall in 
prolactin accompanied by cessation of milk secretion 
and restored menses, but there was a considerable in- 
dividual variation in the degree of responses to 
LH-RH. The interaction between prolactin and the 
control of gonadotropin secretion is poorly understood 
and should be further investigated. 

From our present data, it appears that extremely var- 
iable responses to LH-RH might be elicited in patients 
with a prolactin-secreting tumor as well as in patients 
with hypothalamopituitary dysfunction. It seems, thus, 
that the subcutaneous 100 mcg. LH-RH test is of no 
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help in the early diagnosis of pituitary prolactin- 
secreting microadenomas. However, it is possible that 
different responses could be obtained by using other 
dosages or more prolonged stimulation. 

The analysis of correlations between the gonadotro- 
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further light on these results. 
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Intrapartum fetal heart rate profiles | 


with and without fetal asphyxia i 
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~ 


Fetal heart rate profiles for periods up to 12 hours prior to delivery have been reviewed 
in 515 patients with a fetus at risk. Mechanisms other than fetal asphyxia will cause fetal 
heart rate decelerations, and fetal asphyxia may in some instances develop in the absence 
of total or late decélerations. However, an increasing incidence of total decelerations 
and late decelerations and particularly a marked pattern of total decelerations and late 
decelerations are of value in the prediction of fetal asphyxia. Fetal heart rate deceleration 
patterns can predict the probability of fetal asphyxia at the time of initial intervention, 
while a progression of fetal heart rate deceleration patterns in the individual fetus can be 
of assistance in the subsequent scheduling of serial. acid-base assessments during labor. 


(AM. J. OBSTET. GYNECOL. 127: 729, 1977.) 


THE CURRENT PRACTICE of continuous fetal heart 


rate monitoring in a perinatal intensive care unit is 
based upon the premise that the careful assessment of 


fetal heart rate patterns over a period of time will indi- : 


cate the presence of fetal asphxyia with metabolic 
acidosis. Optimally this fetal heart rate surveillance 
should begin early in the intrapartum ‘period in the 
obstetric patient with a fetus at risk in order that chang- 


ing fetal heart rate patterns may be used to predict 


developing fetal asphyxia. The present study repre- 
sents a review of the fetal heart rate profiles for periods 
up to 12 hours prior to vaginal delivery or intervention 
and cesarean section in order to compare the fetal 
heart rate patterns in the fetus which did not and 


which did develop acid-base evidence of fetal asphyxia 


with significant metabolic acidosis. 


Methods 


The data are derived from 515 patients who were 
managed in the perinatal intensive care unit because of 
a risk factor for intrapartum fetal asphyxia. Arid pase 
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assessment, including measures of pH, carbon dioxide 
tension, oxygen tension, and buffer base, was done on 


` fetal capillary blood during labor and on umbilical vein 


and artery, blood at delivery immediately following 
sampling.’ Fetal asphyxia with metabolic acidosis was 
identified on the basis of the umbilical artery buffer 
base. The umbilical artery buffer base in a normal 
population in this laboratory was 41.2 + 2.5 mEq. per 
liter. Three categories were defined as outlined in Fig. 
1. There were 274 patients with no evidence cf fetal 
asphxyia with an umbilical artery buffer base greater 
than 1 S.D. below the mean (38.6 mEq. per liter) which 
hereafter will be referred to as the normal group. 
There. were 167 patients in the borderline group, 
defined by an umbilical artery buffer base between 
36.1 and 38.6 mEq. per liter. There were 74 patients in 
the asphyxia group with an umbilical artery bufer base 
less than 2 S.D. below the mean (36.1 mEq. per liter). 
The fetal electrocardiographic signal was recorded 
continuously with a scalp electrode. The instantaneous 
fetal heart rate was obtained through a Beckman car- 
diotachometer and recorded on an Offner dynograph 
in conjunction with the continuously recorded amni- 


„otic fluid pressure. The fetal heart rate record was re- 


‘viewed for-each two-hour period prior to delivery. The 


| studied were essentially | 


observations made included the range of base-line fetal 
heart rate, the total decelerations, and the late decelera- 
tions in relation to contractions in each two-hour 
period. The definition of fetal hea perite cha ar cteristics 
aa 
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NORMAL STANDARDS U.A.BB| CLASSIFICATION 
MEQ/L. 
NO ASPHYXIA 
MEAN 4I? OR 
| NORMAL 
MEAN< ISD. | 389 


BORDERLINEEE 
MEAN< 2 SD. 





Fig. 1. Umbilical artery buffer base served as the basis of 
classification of fetal asphyxia. An infant was classified as hav- 
ing no asphyxia or being normal with an umbilical artery buf- 
fer base >38.6 mEq. per liter (1 S.D. below the mean), in the 
borderline group with an umbilical artery buffer base be- 
tween 36.1 and 38.6 mEq. per liter, and in the asphyxia 


group with an umbilical artery buffer base <36.1 mEq. per 


liter (2 S.D. below the mean). 


Base-line fetal heart rate is the fetal heart rate in the 
interval between periodic heart rate changes in relation 
to contractions assessed for each 20 minute period. A 
fetal heart rate deceleration is a transitory fall of fetal 
heart rate in excess of 15 beats per minute from a given 
base-line level in relation to a uterine contraction. À late 
deceleration is characterized by an onset late in the 
contraction phase and tends to reflect the. amniotic 
Huid pressure curve; the maximum point of decelera- 
tion occurs >20 seconds after the acme of the contrac- 
tion. | 

The characteristics of each observation were estab- 
lished for each two-hour period. The range of base- 
line fetal heart rate in each two-hour period is defined 
by the range of the rate in the six 20 minute periods. 
Total decelerations were defined as the per cent of con- 
tracüons associated with a deceleration in each two- 
hour period. Late decelerations were defined as the per 
cent of contractions associated with a late deceleration 
in each two-hour period. 

The frequency patterns of total and late decelerations 
in each two-hour period were classified by the criteria 
outlined in Fig. 2. Total decelerations were classified as 
none if less than 5 per cent of contractions were as- 
sociated with a deceleration, moderate if 5 to 29 per 
cent of contractions were associated with a decelera- 
tion, and marked if = 30 per cent of contractions were 
associated with a deceleration. Late decelerations were 
classified as moderate if < 10 per cent of contractions 


April 1, 1977 
Am. J. Obstet. Gynecol. 


Table I. The clinical characteristics of the normal 
group and the asphyxia group 






Asphyxia 
group 





Characteristics 


Maternal complications 
Essential hypertension 9 3 4 5 
Toxemia 33 12 15 2I 
Labor and delivery characteristics 
Abnormal uterine action 101 37 30 42 
Dystocia 5 2 4 5 
General anesthesia 28 10 11 15 
Delivery 
Breech 0 5 7 
Section 55 20 22 30 
Newborn infant 
Preterm 23 8 13 18 
Intrauterine growth- 14 5 13 19 
retarded 
Neonatal characteristics 
Abnormal Apgar score 54 20 41 53 
Abnormal first hour course 38 14 23 33 
Respiratory distress syndrome 4 I b 7 


were associated with a late deceleration and marked if x 
10 percent of contractions were associated with a late 
deceleration. 


Results 


The fetal heart rate profiles have been reviewed in 
515 patients; of whom 274 were in the normal group 
and 74 were in the asphyxia group. Fig. 3 outlines the 
serial acid-base characteristics of the normal and the 
asphyxia groups. The pH and buffer base are slightly 
lower at midlabor in the asphyxia group in relation to 
the normal group; however, at 120, 60, and 15 minutes 
prior to delivery, the mean levels in the asphyxia group 
are significantly lower than in the normal group for pH 
(p « 0.01), buffer base (p « 0.001), and oxygen ten- 
sion (p « 0.01). 

The maternal labor, delivery, and newborn charac- 
teristics of the normal and asphyxia groups were com- 
pared (Table I). The maternal and labor characteristics 
demonstrated only minor differences between the two 
groups; however, in the asphyxia group there was a 
greater incidence of breech delivery and cesarean sec- 
tion, a higher incidence of preterm and intrauterine 
growth-retarded infants and subsequent to delivery a 
greater incidence of low Apgar score, abnormal first- 
hour course, and respiratory distress in the neonatal 
period. . 

Fig. 4 outlines the average number of contractions . 
for all patients and the range for individual patients in 
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Fig. 2. The classification of frequency patterns of total decelerations was: none if <5 per cent of 
contractions were associated with a deceleration, moderate if 5 to 29 per cent of contractions were 
associated with a deceleration, and marked if =30 per cent of contractions were associated with a 
deceleration. The classification of late decelerations was: moderate if <10 per cent of contractions 
were associated with a late deceleration and marked if $10 per cent of contractions were associated 


with a late deceleration. 
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Fig. 3. The pattern of acid-base changes during the last half of labor and at delivery in the normal 


and asphyxia groups. 


each two-hour period. The total population dem- 
onstrates an increase between 12 and two hours prior 
to delivery from an average of 35 to 42 contractions 
per two-hour period. The pattern in the asphyxia 
group with an increase from an average of 33 to 41 
contractions per two-hour period with a wide indi- 
vidual variation is essentially the same as in the normal 
group with an increase from an average of 34 to 44 
contractions per two-hour period with a similar wide 
individual range. | 

Base-line fetal heart rate. The average minimum 
and maximum base-line fetal heart rate for all patients 
within each two-hour period and the range of 
minimum and maximum base-line fetal heart rates in 


individual patients are outlined in Fig. 5. The average 
range of base-line fetal heart rate in the total popula- 
tion 12 hours prior to delivery was 132 to 141 beats per 
minute, increasing slightly with progress through labor 
to 136 to 148 beats per minute during the last two 
hours of labor. The pattern in the asphyxia group, that 
is, a range of 125 to 133 beats per minute at 12 hours, 
increasing to 133 to 148 beats per minute during the 
last two hours of labor, is essentially the same as in the 
normal group with a range of 133 to 142 beats per 
minute at 12 hours, increasing to 136 to 148 beats per 
minute during the last two hours of labor. 

The similar range of base-line fetal heart rate in the 
normal and asphyxia groups confirms the previous ob- 
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Fig. 5. The average minimum and maximum base-line fetal heart rate and the range in individual 
patients for each two-hour period in the total population, the normal group, and the asphyxia group. 


servation that this is not predictive of intrapartum fetal 
asphyxia* * and emphasizes that other mechanisms ac- 
count for the wide range of the base-line fetal heart 
rate observed during labor. i 

Total decelerations. The average per cent of con- 
tractions associated with deceleration in all patients and 
the range in individual patients for each two-hour pe- 


riod are outlined in Fig. 6. The total population dem- 
onstrates an increasing average per cent of contrac- 
tions associated with deceleration during labor between 
12 and four hours prior to delivery from 10 to 13 per 
cent, increasing four hours prior to delivery. to 17.per 
cent and during the last two hours of labor to 28 per 
cent. When the asphyxia group is compared to the 
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Fig. 6. The average per cent of contractions associated with a deceleration and the range in indi- 
vidual patients for each two-hour period in the total population, the normal group, and the asphyxia 


group. 
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Fig. 7. The per cent of patients with a moderate frequency pattern or marked frequency pattern of 
total decelerations for each two-hour period in the total population, the normal group, and the 


asphyxia group. 


nornial group, there is no difference in the average per 
cent of contractions associated with deceleration until 
the last two hours of labor when the average of 35 per 
cent of contractions associated with deceleration in the 
asphyxia group Is significantly greater than the 27 per 
cent (p < 0.03) in the normal group. | 
The frequency patterns of total deceleration for each 


two-hour period are outlined in Fig. 7. In the total 
population, the per cent of patients with a moderate or 
marked frequency pattern of total decelerations in- 
creases from 47 to 82 per cent, the increased incidence 
occurring principally during the last four hours of 
labor. Marked frequency patterns of total decelerations 
occur in approximately 10 per cent of patients between 
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Fig. 9. The per cent of patients with a moderate frequency or marked frequency pattern of late 
decelerations for each two-hour period in the total population, the normal group, and the asphyxia 


group. 


12 and four hours prior to delivery, increasing to 20 
per cent four hours prior to delivery and to 40 per cent 
during the last two hours of labor. When the asphyxia 
group is compared to the normal group, there is no 
significant difference in the incidence of frequency 
patterns of total decelerations between 12 and two 
hours prior to delivery. During the last two hours, of 
labor, the 89 per cent. of patients with a moderate or 
marked frequency pattern of total decelerations in the 


asphyxia group is significantly greater than the 79 per 
cent (p. < 0.05) in the normal group. Similarly, the 55 
per cent of patients with a marked frequency pattern | 
of total decelerations in the asphyxia group is sig- 
nificantly greater than the 35 per cent (p « 0.002) in 
the normal group. 

Thus, as previously reported,” ? the incidence of total 
decelerations and of marked frequency patterns of total 
decelerations is of predictive value in the diagnosis of 
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Fig. 10. The twelve-hour profile of the moderate and marked 
frequency patterns of total and late decelerations in the normal 
group and the asphyxia group. 


intrapartum fetal asphyxia, but in the present study 
this was true only during the two hours prior to deliv- 
ery. Also, 10 per cent of patients developed fetal as- 
phyxia with metabolic acidosis-and no fetal heart rate 
decelerations. 

Late decelerations. The average per cent of contrac- 
tions associated with late deceleration in all patients and 
the range for individual patients for each two-hour 
period are outlined in Fig. 8.. The total population 
demonstrates random patients with late decelerations 
between 12 and six hours prior to delivery with an av- 
erage of I per cent of contractions associated with late 
deceleration between six and two hours prior to deliv- 
ery, increasing to 4 per cent during the last two hours 
of labor. When the asphyxia group is compared to the 
normal group, there is no difference in the incidence 
of late decelerations between 12 and two hours prior to 
delivery; however, during the last two hours, the 12 
per cent incidence of late decelerations in the asphyxia 
group is significantly greater than the 3 per cent inci- 
dence (p < 0.001) in the normal group. 

The frequency patterns of late decelerations for each 
two-hour period are outlined in Fig. 9. In the total 
population, the incidence of patients with late decelera- 
tions between 12 and two hours prior to delivery in- 
creases from 10 to 19 per cent, with a further increase 
during the last two hours of labor to 36 per cent. When 
the asphyxia group is compared to the normal group, 
there is no significant difference in the incidence of 
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Fig. 11. The pathogenesis of fetal asphyxia. Significant fetal 
asphyxia may be due to severe hypoxia for a short period (4), 
moderate hypoxia for a longer period (B), or mild hypoxia 
over a long period (C). 


patients with late decelerations between 12 and two 
hours prior to delivery. During the last two hours, the 
58 per cent incidence of patients with late decelerations 
in the asphyxia group is significantly greater than the 
32 per cent incidence (p « 0.001) in the normal group, 
and the 34 per cent of patents with a marked fre- 
quency pattern of late decelerations in the asphyxia 
group is significantly greater than the 8 per cent 
(p « 0.001) in the normal group. 

The late deceleration has been identified as the best 
single predictor of fetal asphyxia, which is again em- 
phasized by the experience during the last two hours of 
labor in the present study. However, /ate decelerations 
were identified in the normal group throughout labor 
and in 32 per cent of normal patients during the last 
two hours of labor. Additionally no late decelerations 
were observed in 42 per cent of patients in the asphyxia 


group. 


Comment 


The present study includes patients who, because of 
a fetal asphyxia risk factor, have undergone intensive 
care surveillance during labor to identify the fetus with 
evidence of fetal asphyxia with metabolic acidosis. The 
assessment during this surveillance demonstrated that 
labor had no detrimental effect upon the fetuses of the 
274 patients in the normal group (53 per cent of the 
total population) and a limited effect upon the fetuses 
of the 167 patients of the borderline group; fetal as- 
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Fig. 12. The probability of fetal asphyxia in the presence of 
the frequency patterns of total decelerations and late decelera- 
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phyxia with significant metabolic acidosis developed in 
74 patients (15 per cent of the total population). The 
acid-base évidence of this fetal asphyxia was obtained 
during the last two hours before vaginal delivery or 
intervention and cesarean section. 

lhe current observations reaffirm that base-line 
fetal heart rate and specifically base-line tachycardia 
are not predictive of feta] asphyxia. Fetal heart rate 
deceleration patterns can be of assistance in the predic- 
tion of development of fetal asphyxia, as demonstrated 
by many previous investigators." ® When compared to 
the normal group, the asphyxia group demonstrates 
prior to diagnosis a significant increase in the incidence 
of both total and late decelerations and particularly an 
increased per cent of patients with a marked frequency 
pattern of total decelerations and a marked frequency 
pattern of late decelerations. These predictive changes 
of fetal heart rate deceleration patterns occurred dur- 
ing the last two. hours in parallel with the acid-base 
changes of asphyxia. 

The profiles over the last 12 hours of labor of the 
frequency patterns of total and late decelerations in the 
normal and asphyxia groups are compared in Fig. 10. 
The per cent of normal patients, with no acid-base evi- 
dence of fetal asphyxia, with a moderate or marked 
‘frequency pattern of total decelerations increased dur- 
ing the last 12 hours of labor from 50 to 80 per cent. 
There is also an increased incidence of from 5 to 35 per 
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cent of moderate or marked frequency patterns of 
late decelerations. This serves to emphasize that 
mechanisms other than fetal asphyxia cause fetal heart 


rate decelerations and, although total and late decelera- ` 
tions can be predictive, neither are diagnostic of fetal 


asphyxia. Other mechanisms which have been dem- 
onstrated to account for increased deceleration pat- 
terns during the intrapartum period include the inten- 
sity of uterine work and engagement of the fetal head,’ 
pressure on the fetal head,'? ruptured membranes," 
epidural anesthesia," paracervical block,?.and in- 
trauterine growth retardation." 

The fetal heart rate deceleration patterns of the as- 
phxyia group are similar to those of the normal group 
until the last two hours of labor, at which time it 1s the 
change with the increased incidence of total and late 
decelerations which is predictive of fetal asphyxia. The 
increased incidence of marked frequency patterns of 
total decelerations (55 per cent compared to 35 per 
cent) and marked frequency patterns of late decelera- 
tions (35 per cent compared to 10 per cent) is particu- 
larly relevant in this regard. 

The limitations of fetal heart rate decelerations in 
the prediction of fetal asphyxia with metabolic acidosis 
are emphasized in the patients of the asphyxia group 
by the 10 per cent in whom the fetus demonstrated no 
decélerations and by the 40 per cent in whom the fetus 
demonstrated no late decelerations. Fetal heart rate late 
decelerations have been shown to be a response to low 
oxygen tension rather than low pH." The discrepancy 
between fetal asphyxia and fetal heart rate deceleration 
patterns is likely in part due to the spectrum of 
pathogenesis of fetal asphyxia (Fig. 11). Fetal asphyxia 
is a result of the degree of hypoxia (stress) X the dura- 
tion of effect (nime). Thus, significant fetal asphyxia in 
the individual patient may be due to severe hypoxia for 
a short period, moderate hypoxia for a longer period, 
or mild hypoxia for a long period. The latter group, 
with mild hypoxia and slowly developing metabolic 
acidosis, might be expected to demonstrate minor fetal 
heart rate abnormalities in response to this stress 
factor. 

The definitive diagnosis of intrapartum fetal as- 
phyxia requires an acid-base assessment to establish the 
presence of significant metabolic acidosis. Fetal heart 
rate deceleration patterns can be used in two ways to 
assist in this diagnosis. 

The predictive characteristic of fetal heart rate de- 
celeration patterns will permit, in the case of interven- 
tion during the course of labor, establishment of a pre- 


liminary probability of the presence of fetal asphyxia. ` 


The probability of fetal asphyxia with progression 
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from a moderate to a marked frequency pattern of total 
decelerations to a moderate and marked frequency 
pattern of late decelerations increases from 10 to 45 per 
cent (Fig. 12). This prediction can then be confirmed 
by an acid-base assessment. 

Optimal clinical surveillance of the patient in the in- 
tensive care unit includes fetal heart rate monitoring 
beginning at the onset or early in labor to assist in the 
appropriate scheduling of fetal sampling to permit 
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acid-base assessment. A base-line acid-base assessment 


and fetal heart rate pattern will be established during 
the first two hours of surveillance for each fetus. A 
stable fetal heart rate pattern is reassuring and will 
require infrequent sampling, while a progression. of 
deceleration patterns, particularly to a marked fre- 
quency pattern of total and late decelerations, will re- 
quire an early reassessment of fetal acid-base status. 
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A new uterine mobilizer for laparoscopy: 


Its use in 518 patients 


K. L. VALTCHEV, M.D. 
F. R. PAPSIN, M.D. 


Toronto, Ontario, Canada 


Á new instrument for manipulating the uterus during laparoscopy has added the 
dimension of uterine version to increase the mobility of the uterus. Allowing elevation, 
rotation, and version of the uterus, the instrument has increased the ease and efficacy of 
visualization of pelvic viscera in an experience of 518 cases in seven hospitals where it 
underwent assessment. (AM. J. OBSTET. GYNECOL. 127: 738, 1977.) 


FAILURE TO VISUALIZE the internal genitals makes 
diagnostic laparoscopy inconclusive and therapeutic 
laparoscopy hazardous. Adequate exposure of the in- 
ternal genitals can only be achieved if the uterus is 
sufficiently mobilized to bring the adnexa secondarily 
into view. In an attempt to do this a variety of cannulas, 
sounds, and dilators were used, but the problem still 
existed. | 

The degree of anteversion of the uterus which can 
be produced by previous instruments is small and de- 
pends ón the length and laxity of the ligaments sup- 
porting the uterus and the condition of the perineum. 
If the ligaments can be easily stretched and if the 
perineum can be depressed posteriorly with ease, 
adequate degree of the uterine movement can be an- 
ticipated and an adequate laparoscopic visualization 
can be obtained. Unfortunately, these ideal conditions 
are not invariably present and an inadequate view may 
result. The reason for this difficulty is that the uterus is 
only moved anteriorly, posteriorly, or laterally, but 
the uterus is never adequately mobilized about its natu- 
ral axis. 

In 1974, one of us (K. L. V.) developed a concept for 
fuller mobilization of the uterus about its natural axis 
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of movement, tbe internal os. There followed the de- 
velopment of a new instrument for mobilization of the 
uterus and the adnexa at laparoscopic examination. 


The uterine mobilizer—design 


The uterine mobilizer is shown in Fig. 1. The unique 
feature is the pivotally fixed intrauterine obturator 
which allows the surgeon to alter the degree of uterine 
flexion up to 130°. The mode of action is illustrated in 
Fig. 2. 

Referring to Fig. l, a variety of intrauterine ob- 
turators (1, 2, 2, 4, and 5) allows for a range of uterine 
sizes, and two of them allow for injection of the uterine 
cavity. The larger obturators allow for use in postabor- 
tal or postpartum uteri. The appropriate obturator is 
inserted into the vaginal cone (10) and locked by the 
small screw (11). Two metal rods, 15 and 16, are pivot- 
ally attached to the cone and manipulated by finger 
rings 19 and 20, which flex the uterus 130° and at the 
same time allow rotation of about 45°. With the ob- 
turator in the desired position, it can be locked at any 
time with the large screw (18), and a tenaculum at- 
tached to the anterior lip is secured by a hook (17). The 
hook slides down the anterior rod, pushed by a spring, 
and keeps the cervix firmly opposed to the cone. By 
finger control the operator can alter the degree of an- 
teversion of the uterus at will to allow a broader view of 
the adnexa. 


Results 


We have found the added diversity of the uterine 
version to allow visualization of pelvic viscera superior ' 
to that obtained by the Rubin cannula and the Hulka 
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Fig. 2. Schematic of the mode of action of the uterine mobilizer. 


controlling tenaculum." * The uterine mobilizer has 
been used in the seven hospitals affiliated with the Uni- 
versity of Toronto over the past 2 years. Detailed in- 
formation concerning the visualization of pelvic viscera 
without added manipulations with intra-abdominal in- 
struments is documented in 518 cases (Fig. 3). There 
have been no operative or postoperative complications 
in this series except for a cervical laceration produced 


by removal of the mobilizer by an assistant without de- 
tachment of the tenaculum. 


Comment 


The uterine mobilizer with its set of intrauterine ob- 
turators and cannulas has diminished the problem of 
adequate visualization of pelvic structures during 
laparoscopy by permitting version of the uterus at the 
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Fig. 3. The effect of mobilization on visualization of pelvic viscera. 


isthmus in addition to elevating and rotating the organ. 
In 518 cases, the newly developed mobilizer-has been 
demonstrated as being a-safe, effective, and practical 
instrument in bringing pelvic viscera into view during 
diagnostic or therapeutic laparoscopy. 


We wish to thank the following obstetricians and 
gynecologists from the other University of Toronto 
Hospitals for their contributions in helping us assess 
the uterine mobilizer: Dr. P. L. Chan, Sunnybrook 


Hospital; Dr. T. Cecutti, St. Michaels’s Hospital; Dr. J. 
L. Harkins, Toronto General Hospital; Dr. D. Black, 
The Toronto Western Hospital; Dr. J. Taylor, Wom- 
en’s College Hospital; and Dr. M. Shier, The Welles- 
ley Hospital. . 
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Tubal coagulation is safer because the uterus and the 
tubes can be held close to the abdominal wall, 
far from the bowels. 
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21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


... the trend setter 


Special Note: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effec- 
tiveness of OVCON®-35 appears to be somewhat lower than higher-dose 
combination products. Both types provide almost completely effective contra- 
ception. The dropout rate for medical reasons due to menstrual disorders and 
irregularities appears to be higher than that observed with higher-dose combina- 
tion products. An increased risk of thrombotic, thromboembolic and cerebral 
vascular disease associated with the use of hormonal contraceptives has been 
shown in studies conducted in both Great Britain and the United States. Other 
risks, such as those of elevated blood pressure and reduced tolerance to car- 
bohydrates, have been reported and appropriate tests should be conducted to 
monitor these during oral contraceptive therapy. Liver disease has also been re- 
ported, and the physician should be alert to its earliest manifestations. Long- 
term administration of both natural and synthetic estrogens in subprimate 
animal species in multiples of the human dose increases the frequency for 
some animal carcinomas. These data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens can neither be affirmed nor 
refuted at this time. Close clinical surveillance of all women taking oral con- 
traceptives must be continued. 

Indication: Oral contraception. 

Contraindications: Thrombophlebitis, thromboembolic disorders, cerebral 
vascular disease, or a past history of these conditions; markedly impaired liver 
function; known or suspected carcinoma of the breast: known or suspected 
estrogen dependent neoplasia; undiagnosed abnormal genital bleeding: known 
Or suspected pregnancy. 

Warnings: If signs of thrombotic and thromboembolic disorders (throm- 
bophlebitis, cerebrovascular disorders including hemorrhage, pulmonary embo- 
lism and retinal thrombosis) occur or are suspected, use of the drug should be 
discontinued immediately. (Studies indicated a higher risk of these conditions 
with use of these drugs, not persisting after drug use was discontinued and not 
enhanced by long-term use." '^) If gradual or sudden, partial or complete loss 
of vision occurs, or if there is sudden onset of proptosis, diplopia or migraine: 
or if examination reveals papilledema or retinal vascular lesions, discontinue 
medication. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy. ' ° 
Safety of use in pregnancy has not been established, therefore pregnancy 
should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. 
A small fraction of the hormonal agents in oral contraceptives has been iden- 
tified in the milk of mothers receiving these drugs; long-range effect to the 
nursing infant cannot be determined at this time. Hepatic lesions (adenomas, 
hepatomas, hamartomas, regenerating nodules, etc.), occasionally fatal, have 
been reported in short-term as well as long-term users of oral contraceptives. 
Such lesions may present as an abdominal mass or with the signs and 
symptoms of an acute abdomen and should be considered if the patient has ab- 
dominal pain or evidence of intra-abdominal bleeding. 

Precautions: A thorough history and physical examination of breasts and 
pelvic organs should include Papanicolaou smears. (Estrogens have been 
known to produce tumors, some of them malignant, in five species of subpri- 
mate animals.) If endocrine and liver function tests are abnormal in patients 
taking these drugs, repeat tests after the drug has been withdrawn for two 
months. Under the influence of these drugs, pre-existing uterine fibromyomata 
may increase in size. Some conditions (epilepsy, migraine, asthma, cardiac or 
renal dysfunction) might be influenced by fluid retention. Observe carefully for 
such. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleed- 
ing per vaginam, adequate diagnostic measures are indicated. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. Any possible influence of 
prolonged OVCON therapy on pituitary, ovarian, adrenal, hepatic or uterine func- 
tion awaits further study. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. Diabetic patients 


Should be carefully observed while receiving such therapy. The age of the pa- 
tient constitutes no absolute limiting factor, although these drugs may mask 
the onset of the climacteric. The pathologist should be advised of OVCON 
therapy when relevant specimens are submitted. Susceptible women may ex- 
perience an increase in blood pressure following administration of contracep- 
tive steroids. If cholestatic jaundice occurs, OVCON should be discontinued. 
This condition is more likely to occur in patients with a history of cholestatic 
jaundice of pregnancy. 

Adverse Reactions Observed in Patients Receiving Oral Contraceptives: A 
Statistically significant association has been demonstrated between use of oral 
contraceptives and: thrombophlebitis, pulmonary embolism, cerebral throm- 
bosis and hemorrhage and gall bladder disease. Suggestive evidence, neither 
confirmed nor refuted, between use and: neuro-ocular lesions (retinal throm- 
bosis and optic neuritis) and hepatic lesions with or without intra-abdominal 
bleeding. Known to occur: nausea, vomiting, G.I. symptoms (abdominal cramps 
and bloating), breakthrough bleeding, change in menstrual flow, spotting, 
amenorrhea during and after treatment, breast changes (tenderness, enlarge- 
ment and secretion), mental depression, change in weight (increase or 
decrease), changes in cervical erosion and cervical secretions. Suppression of 
lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals, edema, chloasma or melasma (which may persist), cholestatic 
jaundice, migraine, rash (allergic). Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment; premenstrual-like syndrome; 
changes in libido; changes in appetite; cystitis-like syndrome; headache: in- 
tolerance to contact lenses; nervousness; dizziness; fatigue; backache; hirsut- 
ism; loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic 
eruption; itching; vaginitis. May Alter Laboratory Results in: Hepatic function (in- 
creased sulfobromophthalein retention and other tests), coagulation tests (in- 
crease in prothrombin, Factors VII, VIII, IX and X, decrease in anti-thrombin III 
and an increase in norepinephrine-induced platelet aggregability), thyroid func- 
tion (increase in PBI, and butanol extractable protein bound iodine and 
decrease in Ta uptake values), metyrapone test, pregnanediol determination. 
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Surgical management of carcinoma of the cervix 


H. H. ALLEN, M.D. 
J. A. COLLINS, M.D. 


London, Ontario, Canada 


Three hundred and fifty-two cases of carcinoma of the cervix which required some 
surgical procedure are reviewed. In Group I (primary treated), the lymph nodes were 
positive in 9 per cent with Stage I and 45 per cent with Stage II disease. This group had 
an 88 per cent five-year survival rate; patients with positive lymph nodes had a 60 per 
cent two-year survival rate. One or more surgical complications occurred in 16.5 per cent 
of patients treated for recurrent disease. The five-year survival rate in patients treated for 
recurrent disease was 35 per cent. The Schauta-Amreich procedure is being used more 
commonly for poor-risk patients with recurrent disease confined to the cervix or with 
superficial vaginal involvement. (AM. J. OBSTET. GYNECOL. 127: 741, 1977.) 


RADIATION CONTINUES to be the usual method of 
treatment for carcinoma of the cervix in the Ontario 


Cancer Foundation, London Clinic, and in all of - 


Canada. However, surgical treatment seems to have a 


growing place in the various aspects‘of management of © 


this disease. There are indications for operation as the 
primary treatment as well as for treatment for recur- 
rent disease, management of complications, and treat- 
ment planning. 


Material 


Three hundred and fifty-two cases of carcinoma of 
the cervix that required some surgical intervention 
during the past 15 years are reviewed. All operations 
were performed by one of the authors. 

Operation was the primary treatment for 155 on 
tients, and for 118 operation was for treatment of 
recurrent disease. Radioresistant tumor was the indica- 
tion in five patients, and 11 had palliative hysterec- 
tomy, usually for hematometria associated with recur- 
ring abdominal pain and vaginal bleeding in which the 
uterus itself was resectable without cutting through 
gross tumor but distant metastases were present. 
Thirty-five patients were operated upon for negative 
or noninvasive disease; these included patients with re- 
currence in the vaginal vault or cervix diagnosed as 


From the Department of Obstetrics and Gynecology, 
Victoria Hospital, University of Western Ontario, and the 
Ontario Cancer Foundation, London Clinic. 


» Presented at the Thirty-second Annual Meeting of the 
Society of Obstetricians and Gynaecologists of Canada, 
Toronto, Ontario, Canada, June 8-12, 1976. 


Reprint requests: Dr. H. H. Allen, 111 Waterloo St, 
London, Ontario, Canada, N6B 2M4. 


, 


carcinoma in situ and patients with persistent radiation 
necrosis that did not respond to local and parenteral 
medical management. 

Laparotomy only was performed on 28 patients in 
whom the disease had advanced to the point that 
definitive operation could not be carried out with any 
expectation of long-term survival (for example, where 
high periaortic nodes were positive or a mass was fixed 
to the pelvic wall and could not be resected). 

As primary treatment, radical hysterectomy and pel- 
vic node dissection were performed in 134 patients, 
and hysterectomy only was performed for microinva- 
sion in 18 patients; finally, exenteration as the primary 
method of treatment was peu Gres in three, for a 
total of 155 patients. 

The indications for primary surgical treatment are 
shown in Table I. 

Carcinoma of the cervix is usually found in pre- 
menopausal patients, and ovarian function is an impor- 
tant consideration. Metastases to the ovary are very 
rare in early disease, especially in the patient not 
treated with radiation, where lymphatic channels have 
not been fibrosed and obstructed to encourage collat- 
eral lymphatic drainage. There have been no recur- 
rences in the ovary in the 86 patients who were treated 
with preservation of one or both ovaries and who were 


` followed up for two or more years. 
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Chronic infection associated with radiation may re- 
sult in an exacerbation of the pelvic inflammatory pro- 
cess, resulting in pelvic cellulitis, occasionally with pel- 
vic thrombophlebitis or abscess formation. Pelvic 
fibrosis with pain and dyspareunia for the remainder 
of the patient's life can result. Any chronic pelvic 
inflammation is an indication for surgical management 
of carcinoma of the cervix. 


* . a" 
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Table I. Indications for primary surgical treatment 










No. of 
patients 





Indication ' 





Age 68 . 
Pelvic inflammatory disease 22 
Pregnant or postpartum 13 
Difficult to radiate ||. 6 
Associated pelvic tumors 2 
Microinvasion 18 
Refused radiation 10 
Mucus-secreting tumor | ] 
Syphilis l 
Bladder or bowel invasion 3 
Combined indication dl 
Total . 155 


Table II. Complications of primary surgical 
treatment in 155 patients 


5 


Complication 


Thrombophlebitis 

Pulmonary embolus 
Bronchopneumonia 

Bowel obstruction 

Infection 

Bladder fistula 

Bowel fistula 

Lymphocyst 

Mismatched transfusion at operation 
Retroperitoneal hematoma 


Total complications 


n = 
o9 Ox. [iac pe Ra ed KO ead ss CN 


Total patients with complications 


There are a number of problems in treating the 
pregnant patient with radiation. We prefer to treat the 
patient with carcinoma of the cervix associated with 
pregnancy by surgical means unless the disease is too 
far advanced to be amenable to surgical resection, such 
as Stage IIB or more advanced. 

Operation should be considered for patients who 
exhibit a very tented or narrow vaginal vault where 
effective radium application is not possible and for 
early disease in the very obese patient where external 
therapy is difficult. Good surgical treatment is always 
better than poor radiotherapy, and the reverse is cer- 
tainly true. | 

If operation is indicated for removal of. other pelvic 
tumors, it is usually best to carry out definitive surgical 
treatment at that time, providing the disease is early 
and suitable for such treatment. | 

Syphilis is not a common surgical indication in our 
part of North America. The endarteritis of syphilis is 
very similar to that of postradiation patients so that the 
effect of radiation is exaggerated and may result in 
necrosis of the area ata markedly lower dose than one 
would normally expect. 
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_When- the disease has extended into the bowel or 


bladder, a fistula is almost a certain result if the patient 
is treated by radiation. If no positive periaortic glands 
or distant metastases are demonstrated on preopera- 
tive investigation and at the time of laparotomy, surgi- 
cal removal of the involved bowel or bladder with radi- 
cal hysterectomy and node dissection is preferred in 
our Clinic. 


Results 


Complications of primary surgical treatment (Table 
Il). Five patients had thrombophlebitis, none occur- 
ring the past four years since the use of prophylactic 
heparin. There were 16 complications in 13 patients, 
or approximately 8 per cent. In the last 85 radical hys- 


. terectomies in this series, there have been no fistulas, 


and the complication rate was less than 5 per cent. 
There were no operative deaths in the 155 patients 
treated primarily by operation. 

Other indications for operation are recurrent dis- 
ease, radioresistant disease, a barrel-shaped cervix, 
radiation complications during treatment, radiation 
necrosis, and staging laparotomy. 

There were 118 patients with recurrent carcinoma of 
the cervix. A number of years ago, we reviewed 96 
patients with recurrent carcinoma of the cervix who 
received repeat radiation." ? Approximately one third 
were dead at six months, and two thirds were dead at 
the end of one year; only four patients survived 24 
months. We would regard recurrent disease an abso- 
lute indication for operation if the disease is surgically 
resectable. 

Some define radioresistant carcinoma of the cervix 
as the presence of malignancy up to six months follow- 
ing treatment. In five patients in this study, the tumor 
continued to grow despite radiation treatment. Only 
one patient is alive over two years following operation. 

It is difficult to radiate the large barrel-shaped cervix 
in a tumoricidal dose. T'he central portion of the tumor 
is poorly oxygenated and, therefore, is somewhat 
radioresistant, and the outer, actively growing portion 
of the tumor is at a greater distance than usual from 
the radium source. Therefore, we remove the uterus 
following radiation. | 

Complications during radiation treatment are occa- 
sionally serious enough to require discontinuation of 
therapy, and the patient is treated surgically. Persistent 
fever, proctitis, diarrhea, and abscess formation have 
all been indications for discontinuing treatment. 
Nausea and vomiting can usually be controlled with 
medication. p* 

In patients with Stage. II carcinoma of the cervix 
where gland involvement is fairly common, varying 


* 
* 
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from 25 to 40 per cent, staging laparotomy can be per- 
formed to determine whether para-aortic nodes are 
positive and the necessity of extending the radio- 
therapy up the aorta. | 

Radiation necrosis may occur six months to many 
years following treatment. In general, if ulceration and 
infection develop at the vault before two years have 
passed, recurrent carcinoma is the most probable diag- 
nosis. Beyond two years, radiation necrosis is more 
probable, although this is not an absolute rule. 

Local and parenteral treatment with estrogens and 
antibiotics generally will be successful. Operation is 
considered only in cases where three months or more 
of medical management have failed. 

For recurrent carcinoma of the cervix, radical hys- 
terectomy and node dissection alone were carried out 
in 68 patients, with some bladder resection in three 
others, bowel resection in five, and arterial resection in 
an additional four patients. Radical hysterectomy and 


node dissection were selected for the patients who had 


recurrence with central disease in the vaginal vault or 


in the cervix where it was possible to operate well out- < 


side the tumor without resection of the bowel or blad- 
der. 

Vascular resection rarely can be considered for pel- 
vic disease. In four patients the resection was extended 
into the pelvic wall to include part of the levator and 
iliopsoas muscle along with the external, internal, and 
common iliac arteries. An arterial prosthesis was used. 
Only one patient survived five years and finally died of 
recurrent disease. i 

The Schauta-Amreich procedure was used in six pa- 
tients. In our Clinic we believe there will be an increas- 
ing number of patients in whom this procedure is sult- 
able, especially the elderly, poor-risk patient who has a 
small recurrence at the vaginal vault or on the cervix 
and should not have an extensive abdominal operation. 
The patient with this type of recurrent disease usually 
does not have positive glands. The postoperative com- 
plications are less than with abdominal procedures.? 
The Schauta-Amreich procedure can be carried out in 
one hour with very little blood loss and can be very 
effective in patients who otherwise might be denied 
surgical treatment. 

Exenteration for recurrent disease was carried out in 
37 of our patients (anterior exenteration in 18, 
posterior exenteration in nine, and total exenteration 
in 10). The fact that only 37 patients had exenterative 
procedures could be criticized, and we admit that there 
were a few more patients who possibly should have had 
a pelvic exenteration but for a number of reasons (pa- 
tient refusal, poor operative risk, etc.) the exenterative 
procedure was not carried out. 
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Table III. Complications of surgical management of 
recurrence of carcinoma of the cervix in 169 patients 


' Complication No. 


mMÁ 


ML Rh esi MeL de AND INS INS CO (QS OO Qt 


Urinary fistula 
Bowel fistula 
Thrombophlebitis 
Pulmonary embolus 
Ventral hernia 
Paralytic ileus 
Infection 

Cardiac arrest 
Halothane (liver damage) 
Renal failure 

Bowel obstruction 
Other 


Total complications 


E 


43 (25.4%) 
27 (16%) 


Total patients with complications 


Table IV. Comparison of cumulative survival rates 
after primary surgical treatment and operation 
for recurrence 





Survival rates (%) 






(Stage I) (all stages) 
l 92 50 
2 90 38 
3 88 38 
4 88 37 
5 88 . 85 


Complications of surgical management of recur- 
rence (Table III). T'here were a total of 43 complica- 
tions in 27 patients (16 per cent). Included are 169 
patients treated for recurrent disease, radioresistant. 
tumor, palliative hysterectomy, negative or noninvasive 
disease, and radiation necrosis. 

Itis interesting to note that most of the complications 
occurred in those patients who did not survive free of 
disease. This may be related to the poor immunologic 
response to infection in these cases. The complication 
rate in the patients who survived free of disease is less 
than half the above figure. Six urinary fistulas persisted 
until the patient died, four fistulas were repaired, and 
two fistulas closed spontaneously. Two patients had an 
ilial loop, and one patient had a failed repair of a fistula 
and died of disease a few months later. The mortality 
rate was nine of one hundred and sixty-nine patients, 
or 5.3 per cent. The mortality rate for the last 100 cases 
was 3 per cent. 

There were 12 patients with positive lymph nodes in 
116 patients with Stage I disease treated by radical hys- 
terectomy and node dissection, that is, 10.3 per cent, 
which is slightly lower than other published figures. 
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There were 18 patients with Stage II carcinoma of the - 


cervix treated in this manner, and eight of these, or 
approximately 45 per cent, had positive lymph nodes. 
This is rather high but the numbers are too small to be 
significant. 

There were three patients with Stage IV disease 
: treated by primary exenteration, and'one had positive 
lymph nodes: All are alive and well after over two 
years. Deckers and associates? have shown improved 
survival rates with this management of Stage IV dis- 
ease. 


There were 12 of 63 patients with positive lymph: 
nodes who had central recurrent disease treated by. 


Wertheim hysterectomy and node dissection. Two are 
alive and well after over five years; three are alive and 
well at two to five years, and two patients are alive and 
well, free of disease, at under two years. Of the five 
patients who died, all died in less than two years. 


In the major part of this series we have not consid-. 


ered postoperative radiation for the patient who has 
positive nodes at the time of operation. In the last two 
years, we have given postoperative radiation to these 
patients. In our Clinic we believe that most patients 
with positive nodes should receive postoperative 
radiotherapy. Combined treatment has been shown by 
Rampone and co-workers to give a 62.9 per cent five- 
year survival rate in patients with positive nodes in 


Stage IB carcinoma of the cervix. Stallworthy* also has. 


` April 1, 1977 
Am. J. Obstet. Gynecol. 


reported improved survival rates with combined" 


treatment. 


The days in the hospital for the patients with pri- | 


mary surgical treatment ranged from seven to 80 with 
an average stay of 14.5 days. For patients with recur- 
rent disease, the time in the hospital ranged from six to 
78 days with an average stay-of 21.8 days. 

. Survival rates after primary surgical treatment for 
Stage I disease and after operation for recurrent dis- 
ease are shown in Table IV. 

After two years, the survival rate is nearly the same 
up to five years in the patients with primary surgical 
treatment and those treated with operation for recur- 
rent disease. The five-year survival rates for patients 
treated with radiation for the years. 1969 and 1970 in 
our Clinic were 83.3 per cent for those with Stage I 
disease and 70 per cent for those with Stage II disease. 

The surgical experience in the management of car- 


.cinoma of the cervix in our Centre has been outlined. 


There are many hazards in this type of surgical treat- 
ment, especially following radiation. 

All the skill, ingenuity, and experience of the operat- 
ing team are tested in reducing infection and preserv- 
ing blood supply and healing potential without de- 
creasing the wide dissection necessary to give the best 
chance of removing all the malignancy. Operation does 


add an important contribution to the management of 


this disease. 
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Dexamethasone treatment of the guinea pig fetus: 
Its effects on the incorporation of — 
?H-thymidine into deoxyribonucleic acid 
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F. POSSMAYER* 
P. G. R. HARDING 
London, Ontario, Canala 


Pregnant guinea pigs of 50 to 53 days’ gestation (term 63 days) were anesthetized with 
ether, and their fetuses were injected intramuscularly with 30 mg of dexamethasone or 
sterile saline. One week later, the fetuses were injected with *H-thymidine 
intramuscularly under direct vision at laparotomy; after one hour, the incorporation of 
thymidine into deoxyribonucleic acid (DNA) was analyzed in various fetal tissues. The 
relative labeling of DNA was significantly depressed in the cerebral hemispheres, 
cerebellum, medulla oblongata, and midbrain of the treated fetuses compared to their 
littermate controls. The relative labeling of the DNA of lungs, kidneys, heart, and 
adrenals was also significantly reduced. Increasing the dose of dexamethasone produced a 
progressive inhibition of the incorporation of *H-thymidine into DNA. A variable 
recovery from the inhibition became apparent by 14 days following exposure to 
dexamethasone. The evidence suggests that exposure of the fetus to dexamethasone may 
exert a potentially deleterious effect on fetal tissues. (AM. J. OBSTET. GYNECOL. 127: 


745, 1977.) 


THE RESPIRATORY DISTRESS syndrome (RDS) con- 
stitutes the major cause of perinatal death in North 
America.’ Clinical trials in which glucocorticoids are 
administered to women in premature labor have 
suggested that a significant reduction in RDS can be 
achieved” ? if delivery can be delayed for up to 48 


. hours after dexamethasone administration. Analogous 


studies in animals provide evidence that glucocor- 
ticoids promote the acceleration of the maturity of 
Type II alveolar cells in the fetal lung and a subsequent 
initiation of surfactant synthesis.! It is probable that 
these clinical reports will lead to a widespread use of 
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glucocorticoid therapy in threatened premature labor 
under both controlled and uncontrolled clinical situa- 
tions. Therefore, it appears important to note that 
glucocorticoid administration may lead to potentially 
deleterious effects in organs other than the lungs. 
Corticosteroids are known to interfere with mitosis 
in some tissues, including thymus, liver, and skin, al- 
though the precise mechanism of this interference is 
unknown. The administration of corticosterone to 
mice between two and seven days of age produces an 
interference with brain growth that is roughly propor- 


‘tional to the interference with body growth.? Treat- 


ment of rats with cortisol acetate during the first four 
days after birth reduced the normal increase in cell 
number in the brain. This resulted in a deficit in cell 


number of 20 per cent in the cerebrum and 30 per cent 


in the cerebellum in the mature adult.? The incorpora- 
tion of radioactive thymidine into deoxyribonucleic 
acid (DNA) in the central nervous system was severely 
inhibited during the cortisol treatment but did not re- 
sult in a permanent decrease in mitotic activity. By 13 
days, the incorporation of the radioactive thymidine 
approached the level in the controls. At 20 days it was 
double the normal activity. 
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Fig. 1. Comparison of the relative labeling of DNA from *H-thymidine in control and 
dexamethasone-treated (30 ug per fetus) guinea pig fetuses one week after injection of the steroid. 
The means and standard deviations are plotted individually for each litter where there were more 


than two fetuses per litter. 


In view of this evidence, it appeared important to 
study the effects of glucocorticoids on cell multiplica- 
tion in the fetus while still in utero. Guinea pig fetuses 
were chosen as the experimental model because the 
"growth spurt" of the brain relative to the time of birth 
is more comparable to the human circumstance than in 
the rat or mouse where the "growth spurt" occurs after 
parturition. | 


Methods 


Injection technique. Laparotomy of the mother and 
direct injections of dexamethasone were originally 
used to ensure accurate injection technique and visual 
identification of control and experimental fetuses. 


, Even though the pregnant uterus was not removed . 


from the abdomen, a high incidence of fetal and ma- 
ternal deaths within three days of operation occurred. 
There was no evidence to suggest sepsis; the mother 
recovered quickly from the anesthetic, and the only 
plausible explanation was that the vascular disturbance 
caused by intraperitoneal manipulation produced 
rapid deaths of the fetuses followed in some cases by 


death of the mother, possibly due to toxic absorption 
from the fetal products. | 

Therefore, an original technique of blind injection 
of the fetuses through the skin and abdominal wall of 
the mother and into the fetuses in utero was de- 


veloped. A fine polyethylene bristle was first intro- - 


duced into a No. 21 needle. The mother received light 
ether anesthesia, and the fetuses were localized and 
gently manipulated toward the abdominal wall. The 
needle containing the bristle was inserted first through 
the abdominal wall and, then into the buttock of the 
fetus. While the needle was maintained in this position, 
the needle of a Hamilton syringe containing the mate- 
rial to be injected was inserted into the barrel of the 
first needle. The bristle is thus pushed into the fetus' 
buttock, and the solution is injected into the muscle. 
Control fetuses received the same amount of 
polyethylene divided into two pieces. This technique 


` permitted localization of the injection site and differen- 


tiation of the treated and control fetuses. 


Under the standard conditions, guinea pig fetuses - 


from 14 litters between 47 and 50 days’ gestation (term 
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Fig. 2. Comparison of the relative labeling of DNA from ?H-thymidine in control and 
dexamethasone-treated (30 wg per fetus) guinea pig fetuses one week after injection of the steriod. 
The means and standard deviations are plotted individually for each litter. 


63 to 65 days) were treated with a single injection of 30 
Mg of dexamethasone. Thymidine incorporation was 
determined seven days after the steroid injection. In 
one experiment the effect of varying the dose of dexa- 
methasone was investigated. In this study, four lit- 
ters were treated with 60 ug of dexamethasone; three 
litters, with 100 ug; and three litters, with 200 ug. Con- 
trol fetuses received saline injections; The incorpora- 
tion of ?H-thymidine into DNA was determined seven 
days after treatment with the steroid. 

In another experiment, the effect of duration follow- 
ing dexamethasone injection was assessed. The fetuses 
were treated with the standard dose (30 ug) of dexa- 
methasone or saline, and the *H-thymidine incorpora- 


tion was determined one day later (three litters), three 
days later (three litters), five days later (six litters), and 
14 days later (two litters). 

Determination of incorporation of *H-thymidine 
into DNA. The mothers were anesthetized and under- 
went laparotomy; ?H-thymidine (50 “Ci per fetus) was 
injected intraperitoneally into each fetus. The mother 
was allowed to recover; one hour following the 
thymidine injection, the mother was reanesthetized, 
the fetuses rapidly removed from the uterus and killed 
by decapitation. The fetal brain was dissected into 
cerebral hemispheres, midbrain, cerebellum, and 
medulla oblongata. Portions of heart, liver, adrenal, 
lung, and kidney were also excised from each fetus and 





(Z. OF ConTROL) ~ 


e a 


^". 


V 


^ (RELATIVE LABELLING OF TREATED: 


te ` . . : ^ p me . 
Dit < ý a ` n Ps Js 2. . b 5x 
20d. "4 


Ue 


* . 


individually pcd. After the tissues weré weighed: i 
they were immediately frozen in. an ‘acetone-dry : ‘ice i 
‘bath: The acid: soluble constituents were extracted with a 

=O. 4M perċhloric acid, aand’ the residúe was washed with l 








0.2M perchlorate. Ribonucleic acid. (RNA) : Was‘ ‘ hy-- E 


drolyzed by treating the residue with: 0.3N potassium ` - | 
‘hydroxide. at -37° C., for one hour. The supernatant’ 
' fluid, obtained after precipitating DNA and protein at 


a final concentration of. perchloric ; acid of 0.2M, COn-.. 


tained the hydrolyzed RNA. DNA was. extracted with B 


IM perchloric acid at 70°.C. for 20 minutes. 


‘Analytical: methods. RNA was estimated by the, ` 
and: DNA | was $ deterinined. as. 


method. of Schneider,’ 
described: by. Burton? 5107050 1:052 
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utero at. approximately 50 days of gestation,. and seven days\ later the relative: labeling of DNA. was C 
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" tissue is; reflected by the i incorporation of. *H-thymidine 


"into. ‘DNA. Our results. are. expressed as the. relative . 
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Fig. 4. Effect of injecting various amounts of dexamethasone on the relative labeling of DNA from 
?H-thymidine in tissues other than the brain. Various doses of dexamethasone were injected into 
guinea pig fetuses in utero at approximately 50 days of gestation, and seven days later the relative 
labeling of DNA + S.E.M. were determined as described in the text. 


relative labeling of the controls was always greater than 
that of the treated fetuses, indicating that glucocor- 
ticoid administration has a lasting effect on DNA 
synthesis. This can be seen in Fig. 1 where the relative 
labeling of DNA in the control for each litter is plotted 
against the relative labeling of DNA in the treated 
fetuses in the same litter. Thus, each point represents 
the control and treated fetuses in one litter. The verti- 
cal and horizontal lines depict the standard deviations 
where the mothers had more than two fetuses. If the 


dexamethasone treatment had no effect, these points. | 


should produce a straight line with a slope of one. As 
can be seen in Fig. 1, all of the experimental values fall 
below this theoretical line. Fig. 2 gives the same type of 
representation for the liver, lung, kidney, heart, and 
adrenal. With the exception of the liver, all the points 
fall below the median line. 

Data from the 14 different litters treated under the 
standard conditions have been analyzed statistically 


with the use of paired comparisons for a significant ` 


difference between the treated fetuses and controls in 
each litter. The reduction in the incorporation of 
thymidine into DNA is significant at the 99 per cent 


level in all tissues from the brain and in the kidney, 
heart, and adrenal glands. The differences are also 
significant (P > 97.5 per cent) for the relative incorpo- 
ration into the lung, but no significant effect was ob- 
served in the liver (Table I). 

When the amount of dexamethasone injected was 
increased from 30 to 200 ug per fetus, a progressive 
inhibition in the relative labeling of DNA at seven days 
was observed in all brain tissues (F ig. 3). The same type 
of inhibition takes place in the lungs, kidneys, heart, 
and adrenal glands (Fig. 4). The increase in the 
amount of dexamethasone injected also resulted in a 
reduction in the survival rate of the litters after the 
treatment. Thus, 80 per cent of the litters injected with 
30 ug of dexamethasone per fetus survived this treat- 
ment, but only 20 per cent of litters receiving 200 ug 
per fetus survived the seven days of the experiment. 

The extent of the inhibition of thymidine incorpora- 
tion at various times after 30 ug of dexamethasone was 
injected can be seen in Fig. 5. The effect of dexa- 
methasone is more pronounced at three days than at 
24 hours following the treatment. The general pattern 
indicates only a slight return toward normal by the end 
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Fig. 5. The relative labeling of DNA in the brain at various 
intervals of time after the treatment of guinea pig fetuses with 
dexamethasone. Guinea pig fetuses were injected with 30 ug 
of dexamethasone at approximately 50 days of gestation, and 
the relative labeling of DNA + S.E.M. from intraperitoneally 


injected ?H-thymidine were determined as described in the 


text. 


Table I. Effect of dexamethasone on 
the incorporation of ?H-thymidine into DNA 





Mean relative* 







labeling of 
. treated fetuses Significance 
Tissue (96 of control) (P) 








Brain 


Cerebral hemisphere > 66+ 6.3 «0.005 
Cerebellum 68+ 9.1 <0.010 
Midbrain 70+ 7.0 <0.005 
Medulla oblongata 68+ 8.5 <0.010 
Liver l - 12319 N.S. 
Lung 57+ 8.1 .. «0.025 
Kidney £59E-78.7 «0.005 
. Heart 61+ 7.1 « 0.005 
59-011 — «0.005 


Adrenal 


N.S. stands for no difference compared with controls. 

*The values represent the mean of 14 different litters + 
S.E.M. i 

+The P values refer to the significance of the differences 
between the relative labeling of the control and the treated 
fetuses when results of each litter are treated as paired data as 
described in the text. 
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Fig. 6. The relative labeling of DNA in tissues other than the 
brain at various intervals of time after the treatment of guinea 
pig fetuses with dexamethasone. Guinea pig fetuses were in- ` 
jected with 30 ug of dexamethasone at approximately 50 days 
of gestation, and the relative labeling of DNA + S.E.M. from 
intraperitoneally injected *H-thymidine were determined as 
described in the text. | 


_of the second week after the injection. Fig. 6 shows that 


in the lung, kidney, heart, and adrenals the relative 
labeling of DNA measured at 14 days after treatment 
approaches the relative labeling in the controls. 

In contrast to the significant effect on “mitotic” activ- 
ity, glucocorticoids did not influence the maturational 
changes related to cell size (DNA per gram of wet 
weight) or the chemical composition of cells as mea- 
sured by the RNA/DNA ratio seven days after injection 
of the steriod (Table II). P 


Comment 


The results demonstrate that treatment of guinea 
pig fetuses with dexamethasone produces a prolonged 
depression of the incorporation of ?H-thymidine into 
DNA. The general effect of corticosteroids on develop- 
ing tissues can be described as an over-all “maturing” ° 
of cellular metabolism. In the case of the lung, -this 
results in an acceleration of the maturation of the type 
II alveolar cell and a premature initiation of surfactant - 
synthesis. However, this maturation effect on differen- 
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Table II. The effect of dexamethasone on the concentration of nucleic acid in the fetus (fetal age, 55 days) 










RNA 
(mg./Gm. [wet weight]) RNA/IDNA 









Tissue Treated 





Brain 
Cerebral 0.475 + 0.037 0.468 + 0.066 0.475+0.035 0.404 € 0.010. 1.88 + 0.32. 1.18 € 0.01. 2.80 2.92 
hemisphere "e 
Cerebellum 0.301 + 0.056 0.270 + 0.040 2.10 +0.13 2.34 +0.37 1.95 x 0.58 2.11 0.11 0.929 0.902 
Midbrain 0.182 + 0.041 0.170 2 0.001 0.393 € 0.005 0.413 € 0.055. 1.37 +0.27 1.23 € 0.01. 3.49 2.98 
Medulla 0.097 + 0.020 (0.089 =+ 0.016 0.686 x 0.001. 0.714 € 0.019 1.78 € 0.10. 1.61 +0.28 2.59 2.25 
oblongata 
Liver 930 x 0.14 9.62 +0.03 2.95 +041 2.92 +0.13 5.244004 5.43 x 0.28 1.78 1.86 
Lung 4.00 +0.11 3.98 +042 3.56 +003 4.02 +0.25 1.46 x 0.02 1.39 € 0.28 0.410 0.346 
Kidneys 1.855 +0.50 1.52 +0.02 3.25 +040 3.18 +0.21 . 3.134021 3.16 x 0.19 0.994 0.994 
Heart 0.874 + 0.006 10.366 + 0.080 2.22 x 0.00] 2.22 +0.57 2.29 X0.15 2.83 x 0.04 1.03 1.05 
Adrenals 0.027 + 0.002 0.024 + 0.005 2.12 x 0.06 1.93 +064 3.86 x 0.44 3.27 x 0.33 1.58 1.69 





The values represent the mean + S.E.M. 
*Control fetuses (three) received 5 pl of saline. 


Treated fetuses (four) received a single 5 yl injection of 30 wg of dexamethasone at 48 days of age. 


tiation appears to occur at the expense of cellular mul- 
tiplication. Carson and associates!" observed that cor- 
tisol treatment of rabbit fetuses at 25 days' gestation 
resulted in a 12 per cent reduction in cell number at 
term. While this latter effect is reversed by 20 days post 
partum,” the injection of cortisol into newborn rats 
resulted in a final deficit in the adult cerebral hemi- 
sphere and cerebellum.® 

Treatment of the neonate with glucocorticoids can 
also lead to behavioral as well as biochemical changes. 
Schapiro and associates! observed that cortisol ad- 
ministration to newborn rats led to a retardation of 
certain features of innately organized behavioral pat- 
terns such as the inhibition of forepaw movements in 
the maturation of swimming behavior. Although there 
appears to be an impairment of motor coordination 
and emotional control, no impairment of pe orman. 
in tests of adaptive behavior could be observed.” 
These animal studies are particularly relevant in view 
of the evidence that glucocorticoids administered to 
human premature infants immediately after birth did 
not produce a decreased incidence of respiratory dis- 
tress but did result in an increased incidence of gross 
neurological, motor, and EOU Oc ee PNA ORTApAI ab- 
normalities in the survivors at one year.!* 

The mechanism by which corticosteroids affect DNA 
synthesis and cell division is still unclear. Treatment of 
newborn rats with 0.6 mg. of hydrocortisone results in 
the depression of the activity of thymidine kinase, a 
salvage pathway enzyme for pyrimidine biosynthesis 
during the first week of life, followed by elevation over 
control levels in the second week.’ It has been 
suggested that thymidine kinase has a regulatory func- 
tion in the control of DNA synthesis in developing tis- 
sues, but this is controversial. The administration of 


glucocorticoids to weanling rats results in a profound 
inhibition of DNA synthesis in the liver, resulting in a 
cessation of liver growth.'® Thymidine incorporation 
and, somewhat later, DNA polymerase activity are de- 
pressed during the period of treatment. When the 
treatment is disconünued, hyperplasia results, which 
eventually returns the liver size to normal. 

Since it is difficult to compare the effects of drugs 
given to different species at various stages of develop- 
ment, no definitive comment can be made with respect 
to the human situation. Nevertheless, it is believed that 
clinical obstetricians should be aware that dexa- 
methasone has a variety of effects and that the 
mechanisms by which this drug acts are still uncertain. 
Of particular concern is the central nervous system be- 
cause brain tissue includes various cell types undergo- 
ing division. It is known that dividing cells are particu- 
larly susceptible to various insults. If a small population 
of dividing cells were specifically susceptible to 
glucocorticoids, even a low dose of these steroids could 
produce an alteration in the cellular pattern of the 
adult brain. Glucocorticoid-induced deficits in cell 
number in the liver and lung can be overcome in time. 
However, in a tissue such as the brain, where there is a 
multitude of interconnecting cell types which follow a 
definite temporal pattern of multiplication, migration, 
and interaction, a considerable alteration. from the 
norm could result despite a “catch-up” phenomenon. 
It is not possible to predict the eventual outcome of 
such an alteration and, at present, there is no sound 
evidence in human studies to exclude the possibility of 
long-term developmental effects following cortico- 
steroid exposure in utero. | 


, The expert technical assistance of Dr. T. Wong is 
acknowledged. 
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Definition of sleep state in the newborn infant 


by heart rate analysis 


RENO DEHAAN, B.ENG.Sc. 

JOHN PATRICK, M.D. 

GORDON F. CHESS, PuH.D. 
NICHOLAS T. JACO, B.M., B.Cu. 
London, Ontario, Canada l 


The relationship of heart rate variability to sleep state was examined in 9 term newborn 
infants at one to three days of age. Spectral density plots of rhythmic variations in heart 
rate during active sleep and quiet sleep were characteristic and always distinct from each 
other. Heart rate and heart rate variability were significanily higher during active sleep 
than during quiet sleep. 1t was always possible to identify quiet sleep and active sleep 
during sleep periods by inspecting spectral density plots of the variations in heart rate. 
Similar relationships between heart rate variability and sleep states may exist in utero. 
Spectral analysis of heart rate variations may provide an indirect measurement of fetal 
sleep states, and such measurements might become useful in assessing fetal brain maturity 
and fetal well-being, (AM. J. OBSTET. GYNECOL. 127: 753, 1977.) 


w 


HEART RATE VARIABILITY is thought to be an.indi- 
cator of well-being in the human fetus! and newborn 
infant,” but there have been few quantitative investiga- 
tions of mechanisms responsible for such variations. 
Typical patterns of variability in the newborn heart 
rate have been observed on chart recorders during dif- 
ferent states of activity.’ 

Specific patterns of breathing rate and heart rate 
have been described during quiet sleep and active 
sleep.? Hathorn,* ? using newer statistical methods, de- 
scribed characteristic frequency spectra of the fluctua- 
tions in respiratory rate during rapid eye movement 
(REM) (active) sleep and non-REM (quiet) sleep in 
newborn infants. In addition, absence of variability in 
heart rate has been observed preceding fetal death in 
utero? and neonatal death.’ 
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In chronic fetal lamb preparations in utero, the elec- 
trocorticogram has been measured from electrodes 
placed directly on the fetal dura. Dawes and associates? 
demonstrated, in fetal lambs, that REM sleep only oc- 
curred during low-voltage electrocortical activity. 
Furthermore, episodic rapid irregular fetal breathing 
movements, known to be a sign of well-being in lambs,” 
only occurred during low-voltage, high-frequency elec- 
trocortical activity. Boddy and associates'? have shown 
that the percentage of time during which both fetal 
breathing movements and low-voltage electrocortical 
activity occurred was diminished during fetal hypox- 
emia. These observations suggest that it might be 
clinically useful to define human fetal sleep states in 
utero. 2 
Át present, fetal heart rate is the only easily obtained, 
noninvasive, direct measurement of human fetal activ- 
ity. It would be useful if indirect measurements of fetal 
sleep states could be obtained from analysis of the fetal 
heart rate. This study was designed to quantitate 
human newborn heart rate variability and to determine 
whether measurements were related to sleep state. A 


, mathematical description of heart rate variability dur- 
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ing states of newborn activity could aid in under- 
standing the central control of heart rate in newborn 
infants and also might provide a mechanism for indi- 


rect measurement of sleep states in the human fetus 


in utero. 
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Table I. Sleep time Gee: percentage of quiet sleep, and mean heart rate in the 
nine newborn infants studied 












Gestational age 


(weeks) 


Apgar score 
(5 min.) 





Patient 


S M 40 7 
B F 4} 10 
M M 40. 10 
SI , M 40 9 
K M 41 10 
R- F 40 10 
D M 40 9 
Di M 41 9 
MI. F 38: 10 
Mean 

S.D. 

S.E.M 


Table II. Criteria used to define sleep states 


Quiet sleep 
No rapid eye movements 
No movement of extremities 
Occasional “startle” 
Slight chin movements 
Eyes closed 


Active sleep 
Rapid eye movements 
Slow stretching movements 
Grimaces 
Eyes closed 





Methods 


A total of 9 healthy term newborn infants were 
studied one to three days after birth’ in a quiet area 
adjacent to the nursery. Studies were performed be- 
tween 1000 and 1600 hours with the infants in heated 
open cribs. All infants had a five-minute Apgar score of 
7 or greater and were 38 to 41 weeks’ gestational age at 
birth (Table I). An’ observer sat with each infant and, 
using a remote event marker, noted the presence of 
active sleep, quiet sleep, and other activities. Criteria 
used to define sleep states are listed in Table II. 

Electrocardiograms were obtained from two silver- 
silver chloride electrodes applied in the midaxillary 
line 2 to 4 cm. below the axilla and a third electrode 
applied anteriorly over the upper sternum or ‘pos- 
. teriorly over the level of the second to fourth thorac- 
ic vertebrae. Electrodes were held in place with mi- 
cropore tape, and a central well in. each elecirode was 
filled with electrode gel.* The attached electrodes did 
not visibly disturb the infants. The electrocardiogram 


*Cardio-cream, Ingram & Bell, Don Mills, Canada. 






Sleep time observed 


1 





Mean heart rate 
(beats /minute) 










(min.) Active 


161 109.5 126.7 
291 123.2 128.4 
298 . 111.3 119.5 
70 . 109.0 114.0 
278 107.0 109.0 
113 121.7 118,7 
126 ` 100.0 118.7 
162 97.0 107.8 
87 126.0 135.0 
168 111.6 120.9 
10.1 9.5 


3.4 3.2 


after amplification with a common mode rejection : 
preamplifier* and a direct coupled driver amplifier* 
was recorded on analogue magnetic tape.t In addition, 
a pen recording of instantaneous heart rate was ob- 
tained with a cardiotochograph.* ! 

The concentration of nasal expired carbon dioxide 
was measured continuously with a gas analyzert and 
used to monitor newborn respirations. A pen record- 
ing of respiratory rate was obtained from the differen- 
tiated signal of nasal expired carbon dioxide concen- 
tration. 


Data processing | 


The newborn electrocardiogram records and respi- 
rations were divided into files corresponding to quiet 
sleep, active sleep, awake state, and crying. The 
analogue data (from the electrocardiogram) were pro- 
cessed through a PDP-12 computer§ to obtain digital 
files of consecutive heart periods (interbeat intervals). 
These files were transferred to a PDP-10 computer§ 
for further processing. 

The heart period data were converted to beat-by- 
beat heart rate data (reciprocal of interbeat intervals), 
and an estimate of the spectral density of heart rate 
data was obtained for each file with a'method described 
elsewhere!! as follows: (1) A sequence of 512 data 
points was selected from the file; (2) a Chebychev 
ponere of order arene to eliminate trends 


“Grass (osse. A Massachusetts. 


tAnalog-7, a ad Electronic Equipment, Toronto, On- 
tario, Canada. 


Medical Gas Analyzer LB2, Betis Instruments, Shiller 
Park, Illinois. 


§Digital Equipment Corporation, Maynard, Massachusetts. 
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Fig. 1. Active sleep. Sample record of heart rate (not cor- 
rected for trends) and the corresponding spectral density plot 
obtained from trend-corrected data of this file. Variation ob- 
served in the heart rate data at approximately 0.25 cycles per 
minute was considered to be à low-frequency trend and was 
removed and a Chebychev polynomial was used to compute 
residuals. The first peak in spectral density corresponds to 
variations in heart rate at a frequency of about 1 cycle per 
minute and peaks at higher frequencies correspond to more 
rapid variations in heart rate. 


of frequency less than 0.7 cycles per minute was fitted 
to the data; (3) the mean value of the heart rate was 
computed from the zero order term of the Chebychev 
polynomial; (4) a file of residuals corrected for trends 
was obtained by subtracting computed values of the 
polynomial from the corresponding data points; (5) 
leakage in the, subsequent spectral estimate was re- 
duced by weighing the file of residuals with an ex- 
tended cosine bell'*; (6) the coefficients of the discrete 
Fourier transform (DFT) were computed by the fast 
Fourier transform (FFT) algorithm,” and an estimate 
of the spectral density function was obtained with these 
coefficients; (7) the variance of the estimate was re- 
duced by computing moving averages with a triangular 
wintlow with an equivalent band width of 1 cycle per 
minute. 
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Fig. 2. Quiet sleep. Sample record of heart rate (not cor- 
rected for trends) and the corresponding spectral density plot 
obtained from trend-corrected data. Variation observed in 
the heart rate data at a frequency of about 1 cycle per minute 
corresponds to the first peak in the spectral density plot. More 
rapid variations in heart rate correspond to peaks at higher 
frequencies in the plot. 


Statistical methods 


The estimates of spectral densities of variations in 
heart rate from all files for active sleep in the nine 
infants were pooled. Estimates of all quiet sleep files 
were similarly pooled. Average spectral densities for 
each of the two sleep states were obtained, and the 
mean values and 95 per cent confidence limits were 
calculated for | cycle per minute segments of the 
spectra with the use of a method described by Jerkins 


“and Watts.!? The mean values of heart rate obtained 


for the two sleep states were pooled in a similar fash- 
ion, and Student's t test? was used to compare the 
pooled values for active sleep and quiet sleep. 


Results 


The newborn infants were in quiet sleep for an aver- 
age of 22.6 percent (range 16.1 to 30.2 percent) of the 
total sleeping time observed (Table I). Mean heart rate 
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SPECTRAL DENSITY (beats? cycles. min): 
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9 10 || |2 BB !4 15 last 5 


FREQUENCY (cycles/min) 


Fig. 3. Mean spectral densities and 95 per cent confidence limits for active sleep (No. = 22) and quiet 
sleep (No. — 21) files from nine infants. The 95 per cent confidence limits are estimated with the use 
of chi-squared distribution and are asymmetric about the mean. 


during active sleep was 121.5 beats per minute and was 
significantly higher than the rate of 113.4 beats per 
minute observed in quiet sleep (P « 0.01). 

Sample records of heart rate and corresponding 
spectral density plots, from the same infant, for active 
and quiet sleep are shown in Figs. 1 and 2, respectively. 
The fluctuations in heart rate typically were in the fre- 
quency range 1 to 15 cycles per minute. During active 
sleep, dominant rhythmic variations were observed in 
the frequency range 1 to 7 cycles per minute. During 
quiet sleep, there were no dominant rhythms. These 


differences were so consistent that quiet sleep could - 


always be differentiated from active sleep by inspecting 
the spectral density plot. 

The average spectral densities and 95 percent 
confidence limits for active sleep (No. — 22) and quiet 
sleep (No. = 21) files obtained from the nine infants 
studied are shown in Fig. 3. Highly significant differ- 
ences in spectral densities of heart rate variations were 
observed between active sleep and quiet sleep at fre- 


quencies less than 10 cycles per minute. Active sleep 
values rose quickly with peaks at low frequencies in the 
range of | to 4 cycles per minute. Spectral density at | 
higher frequencies never exceeded the low-frequency 
peaks. During quiet sleep, the spectral density of heart 
rate variability was relatively flat with no dominant 
peaks in the pooled data. The sum of the variance of 
heart rate variability within the band 0.7 to 7 cycles per 
minute was 8.8 times greater during active sleep than 
during quiet sleep (P < 0.0001). It is interesting to note 
that both heart rate and heart rate variability were sig- 
nificantly higher during active sleep than during quiet 
sleep. 

Several incidental observations were made during 
the course of the study. The spectral density of heart 
rate variability during the awake state had the same 
general shape as that described for quiet sleep. Records 
consisting of vigorous crying resulted in spectral 
densities which were not visible when plotted on: the 
spectral scale used for the other states. Careful exami- 
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nation of some spectra failed to reveal a rhythm in the 
variation of heart rate at the mean respiratory rate. 


Comment 


In healthy term newborn infants, oscillations in heart 
rate about the mean are not random. This study dem- 
onstrated that consistent frequencies are present in 
heart rate variability during sleep in newborn infants 
and that a mechanism influencing the amplitude of 
variations at these frequencies is related to sleep state. 

Hathorn? obtainéd characteristic spectral density 
plots for respiratory rate in the range of 2.4 to 12 cycles 
per minute during sleep in term newborn infants. He 
noted significantly higher amplitudes of spectral den- 
sity within this band during REM (active) sleep when 
compared to quiet sleep and suggested the probability 
of supramedullary modulation of respiratory control 
mechanisms. | 

It is interesting that the range of frequencies of the 
rhythmic variation in respiratory rate measured by 
Hathorn during sleep in newborn infants is very simi- 
lar to the frequency range of variations in heart rate 
described in the present study. In both studies spectral 
density within the bands described was significantly 
greater during active sleep than during quiet sleep. 
These observations suggest a common supramedullary 
neural influence on the control mechanisms of both 
respiratory rate and heart rate during sleep states. 

It is likely that there are similarities in the control of 
heart rate and heart rate variability between the fetus 
and the one- three-day-old newborn infant. In human 
fetuses in utero, Yeh and associates!" observed cyclic 
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activity in fetal heart rate at 3 to 5 cycles per minute. 
These frequencies lie in the middle of the spectra de- 
scribed in the present study. This suggests the rele- 
vance of newborn data to fetal life. In the newborn 
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been observed in chronic fetal lamb preparations in 
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False positive amniotic fluid alpha fetoprotein levels 
resulting from contamination with fetal blood: 


Results’ of an experiment - 
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The finding of an elevated level of alpha fetoprotein (AFP) in amniotic fluid is of value 
in the prenatal diagnosis of open neural tube defects. The present study was done to 
determine the amount of fetal blood required in amniotic fluid to produce a significant 
and misleading increase in AFP. Fetal blood was obtained at hysterotomy, and measured 
volumes were added to amniotic fluid samples. Betke-Kleihauer tests, red cell counts, and 
AFP determinations were done. On the average, at 16 weeks’ gestation, contamination of 
5 ml. of amniotic fluid with 22 yl of fetal blood will result in an increase in AFP of 1.6 
mg. per deciliter. Fetal cells in a much lower concentration can readily be detected by the 
Bethe-Kleihauer technique. A Bethe-Kleihauer test and red cell count should be done on 
all blood-stained amniotic fluid samples to determine the amount of fetal blood present. 
The contribution of the fetal blood AFP can then be estimated and must be considered in 
the interpretation of the total amniotic fluid AFP result. (AM. J. OBSTET. GYNECOL. 


127: 759, 1977.) 


Z 


HUMAN ALPHA FETOPROTEIN (AFP) is an alpha-1 
globulin! which is synthesized in the fetal liver, the yolk 
sac, and, in trace amounts, the gastrointestinal tract.” ? 

AFP is detectable in fetal serum by about the sixth 
week of pregnancy, reaches a peak between 12 and 14 
weeks, and thereafter declines steadily toward term.” 4 
In normal pregnancies, AFP levels in amniotic fluid 
parallel those in the fetal serum, with a concentration 
gradient between fetal serum and amniotic fluid of 
about 150:1. The highest concentration of amniotic 
fluid AFP is found at 13 to 14 weeks’; the level then 
decreases until, at term, the concentration in amniotic 
fluid is similar to that in the maternal serum.® * 

In 1972, Brock and Sutcliffe? showed that the con- 
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centration of amniotic fluid AFP was substantially 
raised in pregnancies in which the fetus had an open 
neural tube defect; their findings have been confirmed 
by many others.” !? The concentration of amniotic 
fluid AFP also has been reported to be elevated in cases 
of missed abortion,? esophageal atresia, congenital 
nephrosis,^ and several other disorders. In clinical 
practice, a common potential cause of elevation of am- 
niotic fluid AFP is contamination with fetal blood. In 
our center, the incidence of blood-stained fluid in 405 
amniocenteses was 5.4 per cent.” As the level of AFP in 
fetal serum is 150 times that in amniotic fluid, even 
slight contamination of amniotic fluid with fetal blood 
can falsely elevate the AFP. 

Fig. 1 shows our normal range of AFP in 281 clear 
samples of amniotic fluid. In five of 15 blood-stained 
samples, AFP exceeded the normal range. Betke- 
Kleihauer tests were not carried out on these amniotic 
fluid samples, but blood staining must have been due to 
varying proportions of fetal and maternal blood. Con- 
tamination with fetal blood could have been responsi- 
ble for significant elevations of AFP in the five cases. 

The present study was designed to confirm that sig- 
nificant elevations of AFP could be caused by the small 
amounts of fetal blood which may be introduced into 
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Fig. 1. Amniotic fluid alpha fetoprotein levels in 281 samples. M, Amniotic fluid contaminated with 





. blood. 9 


Table I. AFP levels in amniotic fluid and fetal blood 





Experiment 






Gestation (weeks) 13 > 16 l6 18 
Amniotic fluid AFP (mg./dl.) 44 23 24 09 
Fetal blood AFP (mg./dl.) 600 240 290 190 


samples at the time of amniocentesis. Moreover, we 
wished to determine whether it was possible to detect 


fetal blood when it was present in the minimum con- ` 


centration required to elevate AFP above the normal 
range. 

Therefore, we assayed amniotic fluid AFP before 
and after the addition of measured volumes of fetal 
blood. Betke-Kleihauer tests were performed on each 
sample to determine the minimum detectable volume 
of fetal blood. 


Material and methods 


Amniotic fluid AFP was measured by electroim- 
munoassay (Laurell!? rocket technique) with standards 
and antisera obtained from Behring Diagnostics. Stan- 
dards up to 6.4 mg. per deciliter are used. The preci- 
sion (+1 S.D.) is 0.15 at a level of 2.2 mg. per deciliter 
and 0.21 at a level of 4.0 mg. per deciliter. Samples of 


* 


€, Upper and lower limits (#2 S.D.) of the normal range. O 
fetoprotein levels at different stages of gestation. 





O, Mean alpha 


fetal blood and of amniotic fluid for experiments 1 to 4 
were obtained at hysterotomy at 13, 16, 16, and 18 
weeks’ gestation, respectively. 
In each of the four experiments, 1, 5, 10, 20, 25, and 
50 wl of fetal blood were added to 5 ml. volumes of 
amniotic fluid. The lowest level of contamination at 
which blood was detected visually was 5 al in 5 ml. of 
amniotic fluid. AFP was determined in duplicate on the 
amniotic fluid, fetal blcod (diluted 1:100 in saline), 
and each of the contaminated samples. Amniotic fluid 
red -cell counts. were’ determined manually. The 


. Betke-Kleihauer test!” was used to count cells contain- 


ing fetal hemoglobin. 


Results 


The concentrations of AFP in amniotic fluid and 
fetal blood in each of the four experiments are shown 
in Table I. 

Table II shows the average increase in AFP concen- 
tration in each of the contaminated amniotic fluid 
samples. In experiments 1 and 2, in those samples with 
larger amounts (25 or 50 ul) of fetal blood, the levels of — 
AFP were too high to be measured by our method. In 
the four experiments, there is a linear relationship be- 
tween the quantity of fetal blood added to the amniotic 
fluid and the average elevation of AFP above the base 
line (Fig. 2). 
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Fig. 2. Relationship between volume of fetal blood added to 
amniotic fluid and average elevation of alpha fetoprotein 
above the base line. 


In each experiment, the actual red cell count in sam- 
ples to which only small volumes of fetal blood had 
been added differed from the expected counts. How- 
ever, when all experiments were averaged, there was 
an approximately linear relationship between the red 
cell count and the volume of red cells added (Fig. 3). 

In experiments 2, 8. and 4, the Betke-Kleihauer test 
detected fetal cells when only 1 ul of fetal cells was 
added to 5 ml. of amniotic fluid. No fetal cells were 


. observed at this level of contamination in experiment 


l. Fetal cells were seen in all samples with higher levels 
of contamination. 


Comment 


Recently, there have been several reports of elevated 
amniotic fluid: AFP in the presence of a normal 
fetus.1*7?* In one instance in which a normal fetus was 
aborted, the amniotic fluid was heavily contaminated 
with blood." In another report, there is no comment 
about contamination with blood. Milunsky and Atkins? 
reported that in 1I of a series of over 1,000 cases the 
levels of amniotic fluid were more than two standard 
deviations above the mean, although these patients had 


. normal infants. In almost all of these samples, blood 


was visible after centrifugation, consistent with the pos- 
sibility that fetal blood was present. 

Assuming total mixing of fetal blood with amniotic 
fluid, Ward and Stewart? have calculated that fetal 
bleeding into amniotic fluid of only 1 ml. will increase 


‘the AFP to above the upper-normal limit at 14 weeks’ 


gestation. Fetal bleeding of 2.5 and 5 ml. is required at 
15-- and 17 weeks, respectively, to give similar eleva- 
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Fig. 3. Relationship between volume of fetal blood added to 
amniotic fluid and average fetal red blood cell count. 


Table II. Increase in amniotic fluid AFP resulting 
from contamination with fetal blood |. 










Volume of 
fetal blood Average 
added to 5 mi. Increase 
amniotic fluid in ÁFP 
(pl) (mg. /dl.) 





l 06 00 O1 02 0.2 (4) 
5 L0 01 05 0.4 0.5 (4) 
10 14 06 10 0.6 0.9 (4) 
20 29 13 -* 13 1.6 (8) 
25 - 17 19 15 1.7 (3) 
50 he. x DS. 95 3.9 (9) 


Numbers in parentheses are the numbers of experiments. 
*Not measured. 


tions. They suggested that amniotic fluid samples 
should be screened for the presence of fetal erythro- 
cytes by the Betke-Kleihauer technique. 

In our laboratory, the mean amniotic fluid AFP level 
at 16' weeks’ gestation is 2.5 mg. per deciliter, and a 
value greater than 4.1 mg. per deciliter is Considered 
abnormal. In the average case, therefore, an increase 
in AFP of 1.6 mg. per deciliter would lead to an “ab- 
normal" AFP level. From Fig. 2, it can be seen that such 


an increase would occur if there were fetal bleeding of 


about 22 wl per 5 ml. of amniotic fluid. Thus, if 15 ml. 
of amniotic fluid were removed at amniocentesis, a 1.6 ` 
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mg. per deciliter elevation of AFP above the base line 
would occur if 66 ul of fetal blood were present. If the 
base-line AFP level were in the upper normal range, a 
much smaller quantity of fetal blood-could result i in a 
false positive AFP value. 
We have found that small concentrations of fetal d 


. cells can be detected by the Betke-Kleihauer technique. 


In practice, most contaminated samples would be ex- 
pected to contain both fetal and maternal cells, but, 
since maternal cells can also be enumerated by the 
Betke-Kleihauer technique, it is possible to determine 
the percentage of fetal cells present in any mixture. 

By performing a red cell count and the Betke- 
Kleihauer test, one can thus determine the number óf 
fetal red cells: present in any amniotic fluid sample. 
From the fetal red cell count, one can estimate the total 
amount of fetal blood present in the sample by assum- 
ing a normal fetal hematocrit and mean cell volume. 
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The contribution of this amount of fetal blood (with an 
average serum AFP level) to the total amniotic fluid 
AFP can be derived from Fig. 2: 

It is obviously important when one is performing an 
amniocentesis to avoid blood staining of the amniotic 
fluid not only for safety and successful amniotic fluid 
cell culture but also for correct interpretation of AFP 
results. Preliminary localization of the placenta by ul- 
trasonography should be mandatory in order to keep 
the incidence of blood-stained samples low. However, 
when a blood-stained sample is obtained, an estimate of 
the amount of fetal blood present and its contribution 
to total AFP will be of value to the clinician. 
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Statistical analysis of first-trimester pregnancy terminations 
in an ambulatory surgical center 


NADER BOZORGI, M.D. 
Chicago, Illinois 


From June, 1973, to December, 1974, 12,219 women requested elective termination of 
pregnancy at the Concord Medical Center, a private outpatient clinic in Chicago, 
Illinois. Suction curettage with local anesthesia was performed for 10,890 of the women; 
the remaining 1,329 (10.9 per cent) women were rejected for the following reasons: not 
pregnant, 1.9 per cent; estimated duration of pregnancy over 12 weeks, 7.3 per cent; 
medical reasons, 1.6 per cent; and other reasons, 0.1 per cent. For the aborted patients, 
the immediate complication rate was 6.9 per 1,000. Complication rates were directly 
associated with length of gestation (whether determined on the basis of the 
patient-reported last menstrual period (LMP) or on the basis of the physical examination) 
and with the experience of the physicians. This study adds further evidence that 
first-trimester termination of pregnancy by suction curettage, with local anesthesia, in a 
nonhospital setting is a safe procedure when high medical standards are maintained. 


(AM. J. OBSTET. GYNECOL. 127: 763, 1977.) 


SINCE ITS introduction into the United States less 
than 10 years ago, suction curettage has become the 
standard method for terminating first-trimester preg- 
nancies. More than one half million suction curettage 


procedures were performed in the United States dur- 


ing 1974.! Several large studies have previously re- 
ported on the relative safety of this method.*~® These 
reports, with two exceptions,” * were based primarily 
on pooled data from multiple centers and reported on 
the initial experience with the procedure shortly after 
the liberalization of abortion laws. In some studies 
pregnancy terminations were performed as inpatient 


From the University of Chicago, Michael Reese Hospital 
Medical Center. 


Presented as the Inaugural Address to the Chicago 
Gynecological Society, March 19, 1976. 


Received for publication April 23, 1976. 
Accepted November 10, 1976. 


Reprint vequests: Dr. Nader Bozorgi, 30 N. Michigan, 
Chicago, Illinois 60602. 


procedures and often with the use of general anesthe- 
tics. More recently, however, suction curettage per- 
formed almost exclusively in nonhospital settings and 
with the use of only local anesthetics has become more 
widely accepted. The present study was undertaken to 
reevaluate the safety of first-trimester termination of 
pregnancy performed by suction curettage, with local 
anesthetics, in a private outpatient clinic. 


Methods 


From June, 1973, to December, 1974, 12,219 
patients requested first-trimester termination of preg- 
nancy at the Concord Medical Center, a private out- 
patient clinic in downtown Chicago, Illinois. This re- 
port describes the outcome of these visits and analyzes 
the complications associated with suction curettage as 
performed there. All data were transcribed from the 
clinic records onto standard forms designed to obtain 
information about patient characteristics, abortion 
procedures, and complications. 

Preoperative procedures. Each patient was in- 
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Table I. Per cent distribution by patient 
characteristics 















Pregnancy Pregnancy 
termination termination 
performed not performed 
Characteristic (No. = 10,890) (No. = 1,329) 
Age (yr.) 
15 or less 3.0 6.4 
16-20 43.2 47.2 
21-30 41.7 |. 34.2 
31-40 10.9 10.2 
4lor more 1:2 2.0 
Marital status 
Single 67.1 67.5 
Married 23.7 21.4 
Separated/ ' 9.2 11.1 
widowed/ 
divorced 
Race 
White 80.3 70.1 
Black i 13.4 23.3 
Other 6.3 6.6 
Religion 
Catholic 36.6 35.9 
Jewish 3.0 1.4 
Protestant 32.8 36.3 
Other 3.0 3.6 
None 24.6 22.8 
Parity 
0 65.5 63.2 
1-2 23.3 24.0 
3-4 8.3 8.8 
5 and over 2.9 4.0 - 
Previous pregnancy 
terminations 
0 85.5 "^ 88.4 
I 12.6 9.9 
2 or more 1.6 1.7 
Weeks from LMP 
6 or less 2.4 2.9 
7-8 29.7 9.5 
9-10 39.6 17.6 
11-12 25.2 33.4 


13 or more 3.1 36.6 


structed to take nothing by mouth on the day of her 
clinic appointment. After registering in the clinic, the 
patient completed a history form, following which 
standard laboratory tests were performed (complete 
blood count, Rh type, urinalysis, and two-minute slide 
pregnancy test). After a counseling session, the patient 
was taken to the operating room where a physical 
examination was performed. If the patient had a his- 
tory or physical evidence of any existing or pre-exisung 
medical or surgical conditions believed to place her at 
an increased risk of complications or if the patient's 
gestational age was estimated on physical examination 
to be over 12 weeks, she was referred to an affiliated 
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Table II. Per cent distribution of reasons for not 
performing pregnancy terminations by race 


White Black 
4 (No. = 779) (No. — 260) 


Reason 
Not pregnant 9.1 5.4 
Over 12 weeks' gestation 73.7 76.9 
Other 14.2 17.7 


hospital for pregnancy termination. Of the 12,219 
women who requested pregnancy termination during 
the study period, 1,329 (10.9 per cent) were not abort- 
ed at the clinic for the following reasons: not preg- 
nant, 1.9 per cent; estimated duration of pregnancy 
based on uterine size over 12 weeks, 7.3 per cent; med- 


ical reasons, 1.6 per cent; other reasons, 0.1 per cent. 


Termination procedures. The following standard 
procedures were used for the 10,890 patients accepted 
for outpatient pregnancy termination. The perineum 
and thighs were prepped with Betadine* solution. A 
medium size Graves speculum was introduced into the 
vagina and a culture was obtained from the cervix to 
test for N. gonorrheae. The vagina and cervix were 
swabbed with Betadine and 2 c.c. of a 1 per cent 
lidocaine solution was injected into the cervix at the 12 
o'clock position. A single-tooth tenaculum was then 
placed on the anterior lip at the instillation site and a 
total of 10 c.c. of a 1 per cent lidocaine solution was 
injected intracervically at the level of the internal os at 
the 3 and 9 o'clock positions. The uterus was not 
sounded because of a possible increased risk of cervical 
or uterine perforation. In order to minimize cervical 
lacerations, the cervix was progressively dilated in 0.5 
mm. increments with Hegar dilators, starting with a 
No. 3 and in most cases progressing to a maximum 
according to the following schedule: 


Suction curet 


Maximum size 
Weeks’ gestation Hegar dilator (mm.) 


8 8.5 8 
9 8.5 8 
10 9.5 9 
11 10.5 10 
12 10.5 |». 10 


The uterus was evacuated with a rigid plastic suction 
curette attached to a Berkeley aspirator. After comple- 
tion of the suction curettage, the uterine cavity was 
gently explored with a sharp curet and suction was 
reapplied. All tissues were sent to the pathologist for 
examination. _ 

*Brand of povidone-iodine manufactured by the Purdue: 


Frederick. Company, 50 Washington St, Norwalk, Con-: 
necticut 06856. 
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[C] Reported by Patients 
weal Estimated by Physicians 








11-12 213 Not 


Weeks’ Gestation 
N= 255 f 2,612 3,780 4,231 4,256 3,136 


2,712 802 335 4 152 105 


Fig. 1. Per cent distribution of gestational age. 


After the operation, patients remained in a recovery 
room for a minimum of 1 hour. Upon discharge from 
the center, each patient was given a prescription for 
oral ergotrate (0.2 mg., twice a day, for 3 days) and 
tetracycline (500 mg., four times a day, for 4 days) and 
instructed to have a routine follow-up examination 2 
weeks after the operation. Patients were instructed to 
return for examination sooner if they developed fever, 
excessive bleeding, or uterine tenderness. Although 
follow-up examinations were offered by the clinic most 
patients chose to be examined by their private 
gynecologists. The clinic kept records on where pa- 
tients could be reached in the event of abnormal 
laboratory tests obtained at the clinic. 

Physicians. Eleven Board-certified obstetrician- 
gynecologists, all affiliated with university or teaching 
hospitals, were employed by the center. Each was per- 
sonally selected, trained, and evaluated by the Medical 
Director to ensure the highest quality of performance 
and constant adherence to clinic standards. The physi- 
cians worked in pairs so that immediate consultation 
could be available at all times. Such consultation was 
particularly encouraged in cases of discrepancies in the 
estimates of the patient's gestational age based on 
menstrual history and uterine size or if the patient had 
a pre-existing medical condition that placed her at a 
higher risk for complications. | 

Data analysis. Data processing was performed by an 
independent data-processing service.* Statistical tests 
and procedures (chi-square tests for homogenecity of 
distributions, t tests, and generalized linear model pro- 
cedures) were used in analyses of the data. Only the 


*Medical Research Consultants, Chapel Hil, North 
Carolina. 


significant levels of the tests, the p values, are pre- 
sented. 


Results 


Patient characteristics. The characteristics of the 
women who requested pregnancy termination at the 
Concord Clinic are shown in Table I. The frequency 
distributions of age. parity, marital status, religion, and 
previous pregnancy  terminations were similar 
(p 7 0.10) for patients who had pregnancy termina- 
tions at the clinic and those who did not. Nearly one 
half of the patients (47.1 per cent) were 20 years of age 
or younger, 67.1 per cent were single, and 65.3 per 
cent were nulliparous. The median age and parity of 
all patients were 20.2 years and 0.3 live births. Among 
all patients 86.1 per cent reported no previous preg- 
nancy terminations. Over all, 36.5 per cent of the pa- 
tients were Catholic, 33.2 per cent Protestant, 2.9 per 
cent Jewish, and 27.5 per cent others including those 
with no stated religious preference. 

The distributions of race for the patients in the two 


groups were significantly different (p « 0.05). Among 


women who had pregnancy terminations 80.3 per cent 
were white and 13.4 per cent were black. The corres- 
ponding percentages for women whose requests for 
pregnancy terminations were denied were 70.1 and 
23.3. The distributions of the reasons for rejection 
were not significantly different (p > 0.10) for white 
and black women who did not undergo pregnancy 
termination (Table II). The higher rejection rate of 
black patients did not appear to be attributable to 
physician attitudes, since all physicians rejected a simi- 
lar proportion of black and white patients. 

The groups of patients operated upon and rejected 
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Complication 
Rate (%) 
em Complication Rate Based 
on Patients’ LMP 
=| Complication Hate Based 
1.5 on Physicians’ Estimates 








0. 5 ra eee gah. 
ANCORA 
tol oe 
E Da 
or * 


N= 255 2612 3,180 4,231 


4,266 3,136 


9-10 213 
Gestational Age (Weeks) 


2712 802 335 4 


Fig. 2. Complication rates by gestational age. 


Table III. Complications of pregnancy terminations 


Rate per 1,000 


Complication 


. Uterine perforation 2 0.2 
Cervical laceration 20 . 1.8 
Anesthetic reaction 2 0.2 
Blood loss (estimated > 250 c.c.) 16 [5 
Septic incomplete abortion 7 0.6 
Failed procedure = 2 0.2 
Ectopic pregnancy l 0.1 
Other 25 2.9 
Total ; 75 6.9 


Table IV. No. of procedures, rejection rates, and 
complication rates by physician 













Per cent of 

frocedures 
10 weeks’ 

or more 








Per cent 
patients 
rejected 


Complication 
rate 





Physician | procedures 





] 2.888 9.] 16.5 0.6 
2 2 239 7.8 212 0.6 
3 1,968 9.7 38.0 0.6 
4 701 7.6 33.0 0.7 
Da 699 8.8 17.7 1.6 
6 607 5.2 31.5 0.5 
7 602 10.7 1L7 0.3 
8 599 5.1 37.7 0.8 
9 22] 6.0 38.9 0.0 
10 132 10.8 21.3 3.8 
11 90 5.9 40.0 2,2 
Unknown 149 69.0 16.1 0.0 


differed (p < 0.05) with respect to gestational age dis- 


: . 9 i 
tributions as calculated from the last menstrual period. 


(LMP) (Table I, Fig. 2). Based on the patient’s estimate 
of gestational age, 36.6 per cent of the women who did 
not undergo pregnancy termination were over 12 
weeks’ gestation compared to only 3.1 per cent of the 
patients operated. upon (Table I). For those patients 


whose pregnancies were terminated, the gestational 


age distributions based on the patients’ estimates and 
on the physicians’ estimates were significantly and con- 
sistently different (p < 0.05) (Fig. 1). According to 
either method of determining gestational age, nearly 
70 per cent of the patients were of 7 to 10 weeks' gesta- 
tion. The physicians’ estimates and the patients’ re- 
ported estimates of gestational age agreed within 1 
week for 44.4 per cent of the patients and within 2 
weeks for 81.6 per cent of the patients. 

Among those patients whose pregnancies were ter- 
minated, 66.5 per cent were not using contraceptives, 
6.7 per cent were using either oral contraceptives or 
IUD's, and 26.8 per cent were using conventional con- 
traceptives at the time of conception. The proportions 
of women who were using contraceptives at the time of 
conception were not significantly different (p > 0.10) 
for women of different races, religions, or parities. The 
proportion of contraceptors significantly increased 
(p < 0.05) with the age of the patients: 15 years of age 
or younger, 10.6 per cent; 16 to 20 years of age, 26.4 
per cent; and 21 years of age or older, 40.7 per cent. . 

Complications. Complications occurring either at 
the time of.the operation or before the patient's dis- 
charge from the.clinic were infrequent. The over-all 
complication rate was 6.9 per 1,000 abortions (Table 
IID. Blood loss estimated at more than 250 c.c. and 
cervical laceration were the two most frequently occur- 
ring complications. Blood transfusions were not re- - 
quired for any patient. The “other” category (Table 
III) accounted for 33.3 per cent of all complications 
and included a wide variety of problems such as the 
following: difficulty in evacuating the uterus, need for 
a repeat suction curettage prior to the patient's dis: 
charge from the clinic, apnea, hypotension, dizziness, 
excessive pain, difficulty in removing an IUD, and ad- 


- verse psychological reaction to the pregnancy termina- 


Volume 127 
Number 7 


tion. None of the patients required subsequent hospi- 
talization for treatment of these “other” complications. 

There were two cases of uterine perforation. For one 
patient a uterine perforation was suspected during the 
dilation procedure. The patient was immediately trans- 
ferred to a hospital where laparoscopy was performed. 
The patient’s uterus was found to be retroverted and 
the perforation was seen on the anterior wall. Under 


' laparoscopic direction, the patient's cervix was redi- 


lated and a suction curettage was performed. The pa- 
tient was hospitalized for 3 days and her recovery was 
uneventful. The second patient underwent a suction 
curettage but no tissue was obtained. The patient was 
closely observed in the recovery room and a small 
amount of bleeding was noted. The patient underwent 
a repeat suction curettage and because of severe pain 
she was hospitalized for observation. During the hos- 
pitalization, a uterine perforation was diagnosed. A 
laparotomy was performed and necrotic tissue was ob- 
served on the bowel. The patient underwent 
laparotomy for partial bowel resection and uterine re- 
pair and was discharged in satisfactory condition on 
the tenth postoperative day. 

The immediate complication rate and the rates of 
specific complications were not significantly different 
for patients of different ages, races, parity, and gravid- 
ity. There was, however, a significant (p < 0.05) in- 
crease in the complication rate with increasing gesta- 
tional age regardless of the method used to estimate 
gestational age—the patient’s LMP or the physician’s 
estimate based on physical examination (Fig. 2). 

There was a significant difference (p < 0.05) in 
complication rates among patients of the 11 physicians 
who performed the pregnancy terminations (Table 
IV). Table IV presents the number of abortions per- 
formed, the percentage of patients rejected, and the 
percentage of procedures performed at 10 weeks' ges- 
tation or more (based on physical examination) for 
each physician. Patients of Physicians 10 and 11, who 
performed the fewest procedures, had the highest 
complication rates (3.8 and 2.2 per cent compared to 
0.6 per cent for all other physicians). Variations in the 
complication rates did not appear to be related to 
either the per cent of procedures performed late in the 
first trimester (after 9 weeks' gestation) or to the per 
cent of patients rejected for pregnancy termination. 
The latter serves as an index of a physician's selectivity 
of patients who may be at an increased risk of compli- 
cations. The reason for the extremely high rejection 
rate (69 per cent) in cases where the physician was un- 
kriown was that women whose pregnancy tests were 
negative frequently left the clinic before being 
examined by a physician. 
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Comment 


The present study was undertaken to assess the cur- 
rent status of first-trimester pregnancy termination by 
suction curettage performed in a private outpatient 
clinic. The total early complication rate of 6.9 per 1,000 
procedures compares favorably with the results re- 
ported by others. Nathanson? reported a complicaticn 
rate of 22 per 1,000 based on 26,000 terminations per- 
formed by suction curettage performed at the Center 
for Reproductive and Sexual Health, New York City, 
from July, 1970, through July, 1971. The total compli- 
cation rate reported by Hodgson? for 20,248 outpa- 
tient pregnancy terminations at Preterm Clinic, 
Washington, D. C., from May, 1972, through August, 
1973, was 9.7 per 1,000. Although the patients and the 
operative procedures described in these two studies are 
quite similar to those reported in the present study, it is 
difficult to directly compare total complication rates 
between the clinics because the gestational age distribu- 
tions were not reported by either Nathanson? or 
Hodgson. This study, as well as other large-scale 
studies," ? has documented that gestational age 
(whether based on either the patient's LMP or the 
physician's estimate) is the factor most closely as- 
sociated with the complication rates of the suction 
curettage procedure. This study has indicated also that 
the experience of the operator is another factor related 
to the rate of complications. Each physician perform- 
ing termination procedures at the clinic was a Bcard- 
certified obstetrician-gynecologist with extensive gen- 
eral gynecologic experience. Variations in the number 
of procedures periormed over the study period may 
serve as an indicator of experience directly related to 
the specific technique under study. The data from this 
study are consistent with the results reported bv An- 
dolsek,* which showed increased complication rates for 
physicians performing less than 100 abortions over a 2 
year period. It is imperative to maintain proficiency in 
the technique of the procedure if complication rates 
are to be minimized. As a result, a policy of restricting 
the performance of procedures only to physiciars who 
attend the clinic on a regular basis has been strictly 
adhered to. 

With the legalization of abortion throughout the 
United. States and the establishment of more facilities 
to provide these services, it is important for the respon- 
sible physicians in each institution to review"their ex- 
perience to ensure that optimal care is being provided. 
The experience at Concord Medical Center adds 
further evidence that termination of pregnancy in the 
first trimester by suction curettage, with local anes- 
thesia, in a nonhospital setting is a safe operative pro- 
cedure when high medical standards are maintained. 
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We have studied the effects of magnesium sulfate (MgSO4) administration in chronically — | 


instrumented normotensive and hypertensive pregnant sheep: Animals of 90 to 144 days" 


gestation were divided in two groups: those with normotensive arterial pressure and those 
in which- renovascular, hypertension had been produced. Our results show that bolus . 
injection of 2 or 4 Gm. of MgSO; caused a transient decrease. in systolic, and diastolic 

| pressure which returned to control values within 5 to 10 minutes. The continuous 
infusion of MgSO, in doses of 2 or 4 Gm. per hour produced: a slight increase in 
uteroplacental blood flow but did not alter the blood pressure. Heart rate showed a slight 
increase. Because MgSO. produced no significant hemodynamic changes, we feel that: 
(1) ils use in obstetrics must be based on its anticonvulsani action and (2) MgSO4 in 

. either normotensive or hypertensive patients is not associated with impairment of 
uteroplacental blood flow. (AM. J. OBSTET. GYNECOL. 127: 769, 1977.) 


FOR MANY YEARS, MgSO, has been used parenterally 


as an adjunct in the management of certain hyperten- 
sive diseases of pregnancy. The rationale for its clinical 
use has largely been based on its inhibition of central 
and peripheral nerve’ irritability observed in pre- 


_eclampsia and eclampsia. t Although its depressing ac- 


tion on neuromuscular activity has been fairly well. 
documented,” the action of MgSO, on the systemic 


arterial pressure and uteroplacental circulation under 
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s 


normotensive and hypertensive conditions has not 
been well investigated. 
The present report deals with the effects of intrave- 


nous magnesium: sulfate on the arterial pressure, heart 


rate, and uteroplacental blood flow in chronically in- 


strumented, unanesthetized, normotensive and renal 


hypertensive pregnant sheep. 


. Materials and methods 

The studies were carried out on time-bred pregnant 
ewes between 90 and 144 days’ gestation. Chronic in- 
strumentation was performed under aseptic conditions 
by: techniques previously described. In essence, 
polyvinyl catheters were placed in a carotid artery and 
a jugular vein under local anesthesia. The arterial 
catheter. was used for recording arterial pressure and 
heart rate. The jugular vein catheter served for drug ` 
administration and blood sampling for Mg**, electro- 
lytes; blood urea nitrogen (BUN), and creatinine levels. 
Under regional anesthesia, a right paramedian, lower 


‘abdominal.incision was: made and an electromagnetic 


flow 'transducer was placed around the common 


uterine artery. The flow transducer cables were then 


exteriorized through a subcutaneous tunnel and were 


‘maintained in a pouch on the back of the ewe. The 
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NORMOTENSIVE 


HYPERTENSIVE 


10 
Mg** 
mEq/titer 





Mg SOs 5g ja sl dii 


E min 


Fig. 1. Mean levels of Mg** obtained in the normotensive and 
hypertensive sheep after the two dose schedules of MgSO,. 
Continuous lines represent the levels after 2 Gm. bolus and 2 
and 4 Gm. per hour infusions (shaded area). Interrupted lines 
represent levels after 4 Gm. bolus followed by 2 and 4 Gm. 
per hour infusions (hatched area). 


oNormorensive animals 


eHypertensive animals 





2 5 f5 30 45 60 75 90 105 120 
TIME, min 


Fig. 2. Mean response to administration of 2 Gm. bolus and 1 
and 2 Gm. per hour infusions of MgSO, on mean arterial 
pressure (MAP) and uteroplacental blood flow (QUA) in 
normotensive (interrupted lines) and hypertensive (continu- 
ous lines) animals. Note the reduced control uteroplacental 
blood flow (QUA) in the hypertensive animals and the de- 
crease in mean arterial pressure (MAP) in both groups of 
animals after bolus injections of MgSO,. Blood pressure re- 
turned to control values after 10 minutes. — 


animal was allowed to recover from surgery for at least 
] week Before testing was begun. During the following 
2 week period, MgSO, testing was carried out in the 
normotensive state. Each ewe was then instrumented 
for renovascular hypertension by methods previously 
reported.? Under sterile technique and local infiltra- 
tion anesthesia, surgical isolation of one renal artery 
was performed. An electromagnetic flow transducer 
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for renal blood flow méasurements and a manual con- 
strictor device? were then placed around the isolated 
renal artery and both were broüght out the flank of the 


. animal onto its back. By this approach, renal artery 
‘constriction could be accomplished following full- 


surgical recovery. Finally, the contralateral kidney was 
removed to complete the procedure. 

A total of four ewes were studied in both the nor- 
motensive and subsequent hypertensive states by the 
administration of MgSO, in two dose schedules de- 
scribed in Fig. 1. In the first schedule (2-1-2), MgSO, 
was first given intravenously as a 2 Gm. bolus injection, 
diluted in 30 c.c. of normal saline, over a period of 2 
minutes. This injection was followed by an infusion of 
1 Gm. of MgSO, diluted in the same solution and given 
over a 1 hour period. At the completion of the first 
hour, the infusion dose was doubled to 2 Gm. and 
given over a period of another hour. The second dos- 
age schedule (4-2-4) consisted merely of doubling the 
dose given in the first schedule with a 4 Gm. initial 
bolus irijection followed by 2 and 4 Gm. per hour infu- 
sions (Fig. 1). 

The animals were housed in individual, movable, 
stainless steel cages. On the study days, each animal was 
brought into the laboratory and was maintained in a 
standing position by means of a steel partition which 
prevented undue movements. A 30 minute control 
period was observed during which arterial pressure, 
uteroplacental blood flow, and heart rate were re- 
corded continuously (in the hypertensive animals, right 
renal flow was also recorded). Thereafter, one of the 
two dose schedules was started. At the termination of 
the infusion, a 30 minute recovery period was allowed. 
Systemic venous blood was obtained during the control 
period and following the first and second hour, infu- 
sions for determination of serum magnesium, Na*, K*, 
Cl”, BUN, and creatinine. Serum magnesium was de- 
termined by the atomic-absorption technique and re- 
ported in milliequivalents per liter. 

Data was collected at 1 minute intervals for the first 
10 minutes of an infusion and at 5 minute intervals 
thereafter. Results were analyzed by. calculating the 
mean values (+ 1 S.E.) for each phase of the study in 
each animal. Percentage change from control was cal- 
culated with each animal acting as its own control. 
Statistical computations were performed with the t test 
for paired observations, comparing the control values 
to the observed values at each time interval. 


Results 


Animal conditions. All animals were in good health 
during the studies. The validity of the data was 
strengthened by studying the same animal in the nor- 
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Table I. Mean values of systemic arterial pressure in control period and after 2 and 4 Gm. 


bolus injection in millimeters of Hg + 1 S:E.* 





Pressure 


75 Min. 





Normotenstve: 
Systolic 101.7 + 2.5 96.8 + 2.1 101.4 + 1.4 103.3 = 2:3 93.8+ 3.0 97.3 + 1.0 
Diastolic 81.4 x 0.8 73.6 € 1.3 4 x (0.5 79.8 + 2.7 69.1+ 4.5 75.6 + 3.2 
Mean arterial 89.2 + 1.4 84.4 + 0.8 6 x1.5 91.8 + 3.0 79.1 + 3.7 88.0 + 2.6 
Hypertensive: 
Systolic 120.8 + 4.5 114.8 + 3.6 119.8 + 3.5 124.4 + 3.9 107,7 + 8.2 117.8 + 6.5 
Diastolic 95.2 + 4.8 88.8 + 4.4 96.2+4.1 ^ 1010-745. 78.3 + 12.6 96.8 + 5.2 
Mean arterial 106.0 + 7.4 101.4 + 5.1 108.8 + 4.9 115.2 + 5.1 93.8 + 10 108.6 + 7.6 
` p < 0.02 p < 0.59 p < 0.01 p < 0.20 


*Values at 75 minutes represent midpoint of MgSO, infusion. Statistical value represents difference of each column when 


compared to control. 


motensive and hypertensive condition and by using the 
two schedule dosages in the same animal. A total of 12 
tests at each dose schedule were carried out;.they were 
equally divided between normotensive and hyperten- 
sive animals. 

Magnesium blood levels. Fig. 1 shows the levels of 
serum magnesium obtained in the normotensive and 
hypertensive animals after the two dose schedules of 
MgSO.. In both groups of animals, the control blood 
levels were the same and within the normal range of 
values (1.8 to 2.8 mEq. per liter) for our laboratory. 
After the 2 Gm. bolus and 1 Gm. infusion of MgSO,, 


the levels obtained in the two groups of animals were 


approximately 5 mEq. per liter. After the second hour, 
the levels were 4.3 and 5.7 mEq. per liter in the nor- 
motensive and hypertensive animals, respectively. Fol- 


lowing the 4 Gm. bolus injection and 2 Gm. infusion, 


the levels increased to 8.2 mEq. per liter in the nor- 
motensive and 6.8 mEq. per liter in the hypertensive 
animals. At the end of the 2 hour infusion, at which 


time a total of 10 Gm. of MgSO; had been given, mag- 


nesium levels were, respectively, 10.6 and 12.3 mEq. 
per liter. l 

Serum electrolytes, BUN, and creatinine. Blood 
electrolyte values obtained during the control period in 


both normotensive and hypertensive animals were : 


comparable and were not altered by the MgSO; infu- 
sions. The creatinine and BUN values in the hyperten- 
sive animals were slightly higher than those of the same 


- animals when they were normotensive; these values 


remained within normal limits and were also not al- 
tered by MgSO; infusion. 

Effects of MgSO, on arterial blood pressure and 
uterine blood flow. The effects of the first dosage 


' schedule (2-1-2) on the arterial pressure and uterine 


blood flow of the normotensive and hypertensive ani- 


. mals are shown in Fig. 2. In the control period, the 


mean arterial pressure of the hypertensive animals av- 
eraged 112 mm. Hg and that of the normotensive 


group was about 88 mm. Hg. In contrast, the average 
control values of the uteroplacental blood flow in 
the hypertensive animals were significantly lower 
(P « 0.01) than in the normotensive group. 
Intravenous administration of MgSO, at the smaller 
dosage (2-1-2) produced a fall in the systemic arterial 


blood pressure which was of the same magnitude and 


duration in both groups of animals (Fig. 2). This de- 
crease was transient, lasting less than 10 minutes. 
Table I summarizes the changes in arterial pressure 


‘in the two groups of animals at both schedules of 


MgSO,. The 75 minute values were obtained midway 
through the second or higher infusion period. There 
was an immediate decrease in the systolic, diastolic, anc 
mean arterial pressures of the normotensive animals 
after the bolus injection. At 75 minutes, despite the 
continued infusion of. MgSO,, the pressures had re- 
turned toward control levels, although they were 
slightly lower at the higher dosage. The response of the 
hypertensive animals to the 2 gram bolus injection was 
proportionally similar to that of the normotensive ani- 
mals (Fig. 2). The blood pressure decrease was onlv 
significant at 2 minutes in all groups (Table I). The 
uteroplacental blood flow increased by less than 10 per 
cent during MgSO, infusion, but these changes falling 
within the error of the method were not significant. 
Fig. 3 illustrates the response of both the normoten- 
sive and hypertensive animals to the higher dose 
schedule, namely, 4 Gm. bolus injection and 2 and 4 
Gm. per hour infusion. The initial and transitory de- 
crease in blood pressure was again noted following the 
bolus injection. The initial hypotensive response 
seemed to be greater in the hypertensive animals than 
in the normotensive group. Also, the mean arterial 


__ pressure did not quite return to control values after the 


initial hypotension. These two findings, however, were 


not statistically significant. Five'to 10 minutes after the 


start of the infusion, the mean arterial pressure in both 
groups had returned to control values. The uteropla- 
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Fig. 3. Mean effect of administration of 4 Gm. bolus.and 2 
and 4 Gm. per hour infusions cf MgSO, on mean arterial 
pressure (MAP) and uteroplacental blood flow (QUA) in 
normotensive (interrupted lines) and hypertensive (continu- 
ous lines) animals. Effects on mean arterial pressure and 
uteroplacental blood fow are similar to those described in 
Fig. 2. 


cental blood flow increased an average of 13.5 per cent 
in the normotensive animals, which was significant at 
the p « 0.05 level. In the hypertensive animals, the 7.7 
per cent average increase was not significant. 

Fig. 4 summarizes the average percentage change 
from control of mean arterial pressure, heart rate, and 
uterine blood flow of the hypertensive animals at both 


doses of MgSO,. The magnitude of the initial hypoten-. 


sive effect 1s apparent in this figure. The hypotensive 
response to the 4-2-4 dose was greater than in the 2-1-2 
dose and, unlike the lower dose response, did not quite 
return to control values during the period of study. In 
the normotensive animals, the results were similar. The 
heart rate showed an average 12.2 per cent increase 
which was greater at the smaller doses of MgSO.. 
The uterine blood flow decreased transiently follow- 
ing administration of the 4 gram bolus injection. Apart 


from this initial response, no other significant differ- 


ences were found between the changes induced by the 
two dosage schedules. 


Comment 


We have studied in these experiments the effects of a 


drug used in the treatment of pre-eclampsia. We' are - 


very aware that the peripheral vasoconstriction. mech- 
anism in pre-eclampsia in the human most likely is dif- 
ferent from the renin-mediated hypertension created 
in this sheep model. However, the antihypertensive ac- 
tion of MgSO, seems to have a common basis as dem- 
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Fig. 4. Average per cent changes from control of mean arte- 
rial pressure (MAP), heart rate (HR), and uteroplacental 
bloód flow (QUA) in the hypertensive animals. Note the initial 
decrease in mean arterial pressure at the 4-2-4 dose schedule. 
The heart rate increase is larger at the smaller dose of MgSO,. 
The uteroplacental blood flow (QUA) is increased at both 
dose schedules of MgSO,. 


onstrated by, at least, the initial hypotensive action re- 
ported in humans and obtained in our animal model. 

The biologic effects of magnesium. ion have been 
extensively studied both in medicine and physiology." 
In pre-eclampsia and eclampsia, the rationale for 
MgSO, administration is based on its depressant effect 
on the central and peripheral nervous system. Mag- 
nesium acts primarily to block neuromuscular trans- 
mission. Studies in nerve-muscle preparations exposed 


to magnesium ion have shown a decrease in excitability 


at the myoneural junction similar to that of curare. In 
addition, a direct effect of magnesium on vascular and 
uterine smooth muscle as well as on striated muscle has 
been demonstrated." !* The mechanism of these ac- 
tions of magnesium can be summarized as: (1) reduc- 
tion of acetylcholine production, (2) alteration of the 
responsiveness of the endplate membrane, and (3) de- 
crease of the excitability of the muscle fiber mem- 
brane. 

Magnesium etas has been used clinically since 
1906. Following the publications of Meltzer and Auer;? 
several investigators used magnesium salts as thera- 
peutic agents in various convulsive diseases such as, 
tetanus, eclampsia,” and hypertensive encepha- 
lopathy.* The first use of MgSO, in obstetrics was 
reported in 1920, when Lazard? and Dorsett* reported 
its intravenous and intramuscular use in the manage- 
ment,of eclampsia. Over the years, several treatment 
regimens have been proposed using the intramuscular- 
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and/or intravenous routes.” ® 1^» 1? Hall? and Kumar, 
Zourias, and Barnes? have demonstrated a prolonga- 
tion of labor during MgSO, therapy. Harbert, Cornell, 
and "Thornton demonstrated a decreased intra- 
amniotic pressure following MgSO, infusion in the 
pregnant monkey. l 

Our results obtained in normotensive and hyperten- 
sive sheep using dosage schedules comparable to those 
used clinically show a negligible effect on arterial 
pressure, except for an initial transitory decrease. This 
phenomenon was also reported by Kelly and associ- 


ates,” who observed that a rapid injection of MgSO, - 


produced hypotension, while a more gradual adminis- 
tration did not have this hypotensive effect. Flowers” 
has postulated that a rapid increase in the concentra- 
tion of magnesium ion perfusing the vasomotor center 
causes peripheral vasodilatation and reduced arterial 
pressure. With equilibration of the magnesium concen- 
tration, this effect is no longer present. Another 
possible explanation for the initial hypotension is that 
magnesium ion exerts a direct action on the cardiac 
muscle, causing a prolonged conduction time, reduced 
contractile efficiency, and a reduced cardiac output. 
While there is some evidence for this in the literature, 
we do not believe that it was present in our animals. 
Although cardiac output was not measured, all of our 
animals consistently demonstrated a tachycardia which 
would not be compatible with a prolonged conduction 
time. «o 

There are two possible explanations for the slight 
augmentation of uterine blood flow following MgSO, 
administration. First, increasing plasma magnesium 
concentrations may have reduced uterine smooth- 
muscle tone, thereby decreasing transmural uterine 
vascular resistance. Second, the direct action of mag- 
nesium ion on uterine vascular smooth muscle could 
also result in reduced uterine vascular resistance. This 
is more tenable in an organ, such as tlie uterus which 
receives a large fraction of the cardiac output and 
which is not known to have an autoregulatory capabil- 
ity. It is likely that a combination of these two mecha- 
nisms may account for the observed increase in utero- 
placental blood flow. Finally, it is noteworthy that blood 
levels of magnesium obtained in this study depended 
on the dose and not on the condition of the animal. 
The hypertensive animals with only one kidney and 
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markedly reduced renal blood flow had magnesium 
levels at a given dosage schedule comparable to those 
levels found in the normotensive animals. Flowers" 
felt that in pre-eclampsia a close correlation existed 
between renal excretion of MgSO, and the severity of 
the underlying disease. Furthermore, he proposed that 
MgSO, administration should be adjusted on the basis 
of urinary magnesium excretion. In the present study, 
urine concentrations of magnesium were not measured 
and so it is not possible to assess the influence of rena! 
clearance upon plasma magnesium concentrations. 
The fact that the BUN, and creatinine in the hyper- 
tensive sheep were only slightly higher than those 
in the normotensive group would favor a marked 
degree of renal compensation. 


Conclusion 


Data have been presented demonstrating the effect 
of MgSO, therapy on blood pressure, heart rate, and 
uterine blood flow in the normotensive and hyperten- 
sive pregnant ewe. MgSO, was administered as a bolus 
injection followed by intravenous infusion allowing 
therapeutic levels to be attained. Results of this study 
allow the following conclusions to be made: 

(1) Rapid injection of a 2 or 4 Gm. bolus of MgSO, 
had only a mild and transient effect on arterial 
pressure and, therefore, its role should not be consid- 
ered as an antihypertensive agent. 

(2) There was a consistent, although insignificant in- 
crease in uteroplacental blood flow at both dose 
schedules of MgSO,. This increase seemed to be 
greater at the higher dose schedule in the normoten- 
sive animal than in the hypertensive animal. 

(3) Increasing blood levels of MgSO, correlated with 
an increase in heart rate, in contradiction to the known 
magnesium effects on heart muscle. Whether a causal 
relationship exists, cannot be stated. 

(4) The use of MgSO, in obstetrics must be justified 
by its anticonvulsant effect. Although this agent pro- 
duced no significant changes in this renal hypertensive 
sheep model, clinical interpretation must be drawn 
with caution in pre-eclampsia with its unknown mech- 
anisms of hypertension. 

Acknowledgement is made to James Tyner, Helena 
Martinek, and Richard Kleinman for their technical 
assistance. E 
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Serum calcium concentrations in human pregnancy 


ROY M. PITKIN, M.D. 
MICHAEL P. GEBHARDT, B.A. 


Iowa City, Iowa 


Total and ionic calcium concentrations were measured in maternal serum from 
nonpregnant (N-= 30), pregnant (N = 137), and early puerperal (N = 17) women. In 
this cross-sectional study, total calctum levels (measured by atomic absorption 


spectrophotometry) exhibited the previously described patter. 


a decline beginning in. the 


first trimester and continuing until approximately 32 weeks, ‘with a slight terminal rise 
from thence to term. Mean (£S.D.) values for the three trimesters were 4.80 (+£0.13), 
4,56 (40.14), and 4.46 (+0.16) mEq. per liter, respectively, with all differences 
statistically significant. Ionic calcium levels (measured by calcium flow-through electrode) 
declined to a lesser (though still statistically significant) degree; mean (+S.D.) values for 
the three trimesters were 2.33 (+0.07), 2.28 (+0.08), and 2.24 (+0.06) mEq. per liter, 
respectively. Because of the differential rates of fall, the proportion of total calcium 
represented by the ionic component increased progressively during gestation. The results 
indicate that the major portion of the characteristic decline in maternal serum total 
calcium concentration with pregnancy reflects changes i in the nonionized (albumin-bound) 
fraction while the ionic portion declines only slightly. The concentration of calcium ions 
in serum is maintained within a very narrow physiologic range throughout gestation. 


(AM. J. OBSTET. GYNECOL. 127: 775, 1977.) 


CALCIUM EXIsTS in extracellular fluid in three 
forms—ionic, protein bound, and complexed—in 
physiochemical equilibrium with one another. Under 
normal conditions in serum (in nonpregnant individu- 
als), slightly less than half is present as free ions, a 
similar proportion bound to proteins (principally al- 
bumin), and some 5 to 6 per cent complexed with 
phosphate, citrate, and other anions.’ The ionic frac- 
tion represents the important component physiologi- 
cally and a number of homeostatic mechanisms operate 
to maintain its concentration within relatively narrow 
limits. While total calcium concentration may be mea- 
sured accurately with any of several methods, estima- 


tion of ionic calcium concentration until recently has 
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depended on indirect indices such as measurement of 
the ultrafilterable level (which includes ionic and com- 
plexed forms) or calculations based on total calcium 
and serum protein concentrations. The recent devel. 
opment of calcium  ion-sensitive electrodes has 
provided the opportunity for direct measurement of 
ionic calcium and studies with this technique have indi- 
cated the unreliability of indirect methods.’ 

'That the total calcium concentration normally de- 
clines during pregnancy has long been appreciated. 
However, the nature of the decline, specifically the 
course of ionic calcium concentration, is uncertain. We 
here report total and ionic calcium levels measured 
cross sectionally in maternal serum at various stages of 
pregnancy. 


Materials and methods 


Blood was collected by antecubital venepuncture into 
plain vacuuin tubes, allowed to clot at room temper- 
ature for 1 hour, and centrifuged at 3,000 r.p.m. for 15 
minutes. To preserve anerobic conditions, a needle was 
inserted through the rubber stopper and serum aspi- 
rated into a syringe which was immediately capped and 
sealed. Specimens were either analyzed immediately or 
stored frozen for up to 48 hours, preliminary experi- 
ments in our laboratory as well as reported studies by 
others? having demonstrated stability of calcium ion 
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Fig. 1. Normal range (mean + 2 S.D.) of total and ionic cal- 
clum concentrations during pregnancy. 


Table I. Pregnancy complications 






No of 





subjects 
Diabetes mellitus 6 
Chronic hypertension 6 
Pre-eclampsia 5 
Multiple pregnancy 3 
Antepartum bieeding 3 
Convulsive disorder 3 
Rh isosensitization 9 
None 108 (78.896) 


137 


activity for at least this period of time of frozen storage. 
Ionic calcium concentration was measured with a 
potentiometric method utilizing a calcium flow- 
through electrode and digital volt-meter (Model 99-20, 
Orion Research, Cambridge, Massachusetts) and total 
calcium concentration by atomic absorption 
spectrophotometry (Model 303, Perkin-Elmer, Nor- 
walk, Connecticut). All determinations were done in 
duplicate. 

The subjects, each of whom was sampled once, in- 
cluded 30 nonpregnant women of childbearing age, 
137 women at stages of pregnancy ranging from 6 to 
44 weeks, and 17 puerperas from l to 7 days 
postpartum. Approximately half of the samples were 
drawn in the morning following an overnight fast. 
Tabulation of the data revealed no significant differ- 
ences with respect to fasting vs. fed stage and the re- 
sults wére therefore pooled. Three fourths of the 
pregnant subjects had uncomplicated gestations and 
the remainder had various complications listed in 
Table I. Analysis of the results revealed no re- 
lationships to complicated pregnancies as a group or 
individually. 
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Data were analyzed for statistical significance by Stu- 
dent's "t" test. 


Results 


Table II lists mean (x S.D.) values for total (Ca) and 
ionic (Ca**) calcium concentrations in nonpregnant 
subjects, pregnant patients grouped by trimester, and 
postpartum women. Neither total nor ionic calcium 
differed significantly in nonpregnant patients and 
those in the first trimester of gestation. However, the 
total calcium level ditfered to highly significant degrees 
between first and second and second and third trimes- 
ters (p < 0.001 and 0.01, respectively) while the differ- 
ence in ionic calcium in these intervals was of lesser 
significance (p « 0.05). In puerperal patients, total (but 
not ionic) calcium was different from nonpregnant 
subjects while the ionic (but not total) value differed 
from that of the third trimester. As a reflection of the 
lesser fall in the ionic fraetion compared with the total, 
the proportion of ionic increased with each trimester. 

The course of the serum calcium level during preg- 
nancy is illustrated in Fig. 1 in which the normal range 
(mean + 2 S.D.) is plotted against duration of gesta- 
tion. Total calcium apparently begins to decline during 
the first trimester, falls progressively until the middle 
portion of the third trimester, and rises slightly there- 
after to term. At its nadir, the mean decline amounts to 
9.3 per cent. Ionic calcium, by contrast, exhibits only a 
slight downward trend and a narrower range of nor- 
mal. 

In pregnant subjects, total and ionic calcium levels 
were significantly correlated with each other (r — 0.52, 
p<0.01) and with duration of pregnancy (r= 
—0.611, p < 0.001 and r = —0.49, p < 0.01, respec- 
tively). No significant correlations with respect to ma- 
ternal age or parity were found. 


Comment 


A tendency to relative maternal hypocalcemia dur- 
ing pregnancy has been recognized for more than 40 
years.? Indirect evidence from several sources suggests 
that the decline involves the protein-bound portion 
with the ionic fraction remaining constant. In the first 
place, the pattern of serum calcium concentration—a 
progressive fall during the second and early third 
trimesters with a slight risk during the last 6 to 8 weeks 
of gestation— parallels that of serum albumin.* In addi- 
tion, measurements of the diffusible fraction have re- 
vealed no particular change during pregnancy* $; 
however, since the diffusible fraction includes both 
ionic and complexed forms and no data regarding the 
effect of gestation on concentration of calcium com- 
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Table II. Serum total and ionic calcium 





No. of Total calcium (mEq.iL.) 
subjects (Mean + S.D.) 
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Per cent 
tonic 


Ionic calcium (mEq. İL.) 
(Mean + S.D.) 





Nonpregnant 30 4,77 (+0.18) 2.30 (+0.07) 48.2 
First trimester (=14 wk.) 36 : [an (+0.13) 2 [2.55 (+0.07) 48.5 
Second trimester (15-28 wk.) © 81 4.56 (+0.16) | € 4 [2-28 (£0.08) b 50.0 
Third trimester (229 wk.) 70 .46 (+0.16) b 2.24 (+0.06) 50.2 
Puerperium (1-7 days) 17 4,50 (+0.18) [33 (+0.07) 51.8 
Statistical significance, a, p < 0.05.; b, p « 0.01.; and c, 
p < 0.001. 
Table III. Serum total and ionic calcium in pregnancy | 
Tan and associates? Present study 


First trimester 4.4] (+0.70) 2.22 
Second trimester 4.47 (+0.73) 2.2] 
4.38 (+0.55) 2.11 


Third trimester 


plexes are available, such observations do not represent 
conclusive evidence of the course of ionic calcium levels 
with pregnancy. In contrast to such indirect indices, 
however, is a report by Tan, Raman, and Sinnathyray’ 
based on direct measurement by calcium electrode 
analysis. These authors described a statistically 
significant decline in ionic calcium during late preg- 
nancy and insignificant changes in total calcium. 

In the present study, serum total calcium concentra- 
tion followed the previously described pattern of a 
general decline with a slight terminal rise while ionic 
calcium fell only slightly and progressively. The differ- 


ences in ionic levels between trimesters of pregnancy, . 


while statistically significant, represented only a small 
portion of the differences in total levels. The normal. 
range (mean + 2 S.D.) of ionic calcium level represents 
but 10 to 14 per cent of the mean value, indicating the 
narrow range in which the concentration of calcium 
ions 1s maintained physiologically. 

Table HHI compares the results of the present study 
with those of the only previous report’ of direct cal- 
cium ion measurements in pregnant women. The data 
differ in several respects. Tan, Raman, and Sin- 
nathyray, in a cross-sectional study, found in- 
significant differences in total calcium with advancing 
gestation while we found, as have others," 97€? 
significant declines in each trimester. In ionic levels, 
Tan, Raman, and Sinnathyray’ reported a mean fall of 
0.10 mEq. per liter in second vs. third trimester sam- 


z- 0.48) 
+0.44) 
(+0.31) 


4.80 (+0.13) 2.33 (+0.07 
4.56 (+0.14) 2.28 (+0.08: 
4.46 (+0.16) 9.94 (+0.06) 


ples while we noted a somewhat smaller decline during 
the same interval. Perhaps the most striking difference 
is in the much wider standard deviations found by Tan, 
Raman, and Sinnathyray.' The explanation for these 
apparent discrepancies is unclear. Methodologic dif- 
ferences seem unlikely as a cause. Tan, Raman, and 
Sinnathyray’ utilized a photometric method with 
murexide for total calcium measurement while we em- 
ployed atomic absorption spectrophotometry, which 
may account for a difference in absolute levels but 
should not affect the trend. Both studies utilized simi- 
lar calcium flow-through electrodes; anaerobic condi- 
tions were maintained by blood collection under 
paraffin by Tan, Raman, and Sinnathyray,’ and in vac- 
uum tubes by us. Tan, Raman, and Sinnathyray,’ incu- 
bated blood at 37° C. during clotting while we allowed 
it to clot at room temperature. Again, it seems unlikely 
that these factors could account for the reported dif- 
ferences. 

In virtually all clinical laboratories, only total serum 
calcium is measured and failure to appreciate the ef- 
fects of pregnancy may lead to over-diagnosis of 
hypocalcemia or under-recognition of hypercalcemia. 
Precise diagnosis requires measurement of sonic cal- 
clum concentration, a determination not yet generally 
available. This study defines the normal pattern during 
pregnancy and confirms the narrow range within 
which this extremely important cation is maintained 
physiologically. 


778 Pitkin and Gebhardt 


. Moore, E. W 


REFERENCES 


. Wasler, M.: Ion association. VI. Interactions between cal- 


cium, magnesium, inorganic phosphate, citrate, and pro- 
tein in normal human plasma, J. Clin. Invest. 40: 723, 
1961. ` 

Ionized calcium in normal serum, ul- 
trafiltrates, and whole blood determined by ion-exchange 
electrodes, J. Clin. Invest. 49: 318, 1970. 


. Mull, J. W., and Bill, A. H.: Variations in serum calcium 


and phosphorus during pregnancy. I. Normal variations, 
AM. J. OBSTET. GYNECOL. 27: 510, 1934. 


. Pitkin, R. M.: Calcium metabolism in pregnancy: A re- 


view, Am. J. OBSTET. GYNECOL. 121: 724, 1975. 


. Andersch, M., and Oberst, F. W.: Filterable serum cal- 


cium in late pregnant and parturient women, and in the 
newborn, J. Clin. Invest. 15: 131, 1936. 


10. 


. Michel, 


April 1, 1977 
Am. J. Obstet. Gynecol. 


. Kerr, C., Loken, H. F. , Glendening, M. B., et al.: Calcium 


and phosphorus dynamics i in pregnancy, AM. J. OBSTET. 
GvNEcor. 83: 2, 1962. 


. Tan, C. M., Raman, A., and Sinnathyray, T. A.: Serum 


ionic calcium levels during pregnancy, J. Obstet. 
Gynaecol. Br. Commonw. 79: 694, 1972. 

C. F.: Der serum-magnesium-gehalt in der 
schwangerschaft und unter der Geburt in Vergleich zum 
Serum-Kalzium, Z. Gerburtschilfe Gynak. 174: 276, 
1971. 


. Newman, R. L.: Blood calcium: A normal curve for preg- 


nancy, AM. J: OBSTET. GYNECOL. 53:817, 1947. 
Newman, R. L.: Serum electrolytes in pregnancy, parturi- 
tion, and the puerperium, Obstet. Gynecol. 10: 51, 1957. 


Dysfunctional labor 


XII. Long-term effects on infant 


EMANUEL A. FRIEDMAN, M.D., Sc.D. 
MARLENE R. SACHTLEBEN, M.S. 
PATRICIA A. BRESKY, B.A. 

Boston, Massachusetts 


Developmental studies were done at 3 and 4 years of age in a series of 656 children and 
the results were correlated with the preceding labor pattern and the type of delivery. ft 
was determined that there were significant adverse effects among offspring delivered by 
midforceps procedures or born following labors characterized by prolonged deceleration, 
secondary arrest of dilatation, or arrest of descent. (AM. J. OBSTET. GYNECOL. 127: 


779, 1977.) 


No SERIOUS EFFORTS have yet been made to deter- 
mine on a prospective basis what the possible late neu- 
rologic and developmental effects of disordered labor 
might be on the surviving infant. Some retrospective 
studies serve as testimonials to the contention that 
aberrant labor has an adverse influence on outcome 
and others contradict it.! The controversy may be the 
result of the confounding effects of factors that are 
closely associated with labor abnormalities (e.g., deliv- 
ery trauma?) and in themselves affect the infant del- 
eteriously. Other important influences, acknowledged 
to correlate strongly with such developmental parame- 
ters as intelligence quotient (I.Q.) scores, are race, so- 
ciceconomic status, maternal education, and age.? Our 
objective in the study reported here was to take advan- 
tage of a large body of accumulated information from 
the Collaborative Perinatal Project for purposes of re- 
solving this issue and to determine, if possible, the 
specific residua of the several clearly defined labor dis- 
orders. 

In previous investigations," * we undertook to ascer- 
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tain immediate and short-range infant results. Among 
1,194 patients with well-documented labor progression 
patterns, it was learned that infants delivered after 
protraction disorders or arrest patterns had higher 
perinatal mortality rates and were more frequently de- 
pressed, as shown by low l- and 5-minute Apgar 
scores. Of the survivors, 913 were studied psy- 
chologically and neurologically at 8 months of age and 
1,020 at 1 year. Trends suggested relatively greater 
incidence of abnormal motor development at 8 months 
after dysfunctional labors than after normal labors, but 
this could not be verified at 1 year. 

It was felt that the limitations of the testing tech- 
niques, in terms of their relative insensitivity as means 
for detecting subtle subclinical deficiencies, might have 
been responsible for these findings. While we had not 
irrefutably verified a deleterious influence, we had cer- 
tainly not shown an absence of effect. Conceding that 
the question of the effect of abnormal labor on the 
infant remained unanswered, we felt that additional 
study of these infants in depth over longer intervals 
would be necessary to uncover latent abnormalities in 
the more subtle aspects of perception, cognition, and 
abstract thinking. At this juncture, 3 and 4 year 
follow-up data are available for analysis to help clarify 
this important matter. ° 


Material and methods 


The series of 1,194 parturients that constitute the 
base population for this study has previously been de- 
tailed,* particularly as regards their labor patterns and 
delivery events. A total of 656 of their offspring were 


'* 
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Table I. Mean 4-year I.Q. scores by race, parity, and labor aberration” 


Nullipara . Multiparas 
Normal 105.0(60) 89.4(64) 105.2(39) 95.0(38) 
Prolonged latent phase 105.2(14) :94.5(36) 103.7(34) 95.1(70) 
: Protraction disorder 102.2(31) 85.2(33) 101.4 (5) 90.0 (7) 
Arrest disorder 99.2(63) 85.0(38) 100.8(11) 85.7(18) 
Total ; 102.3(168) 88.7(171) 103,9(89) 93.5(133) 


*Raw I.Q. score mean presented only for children weighing 2,500 gram or more at birth; parentheses indicate number of infants 
studied in each cell. Analysis of variance (ANOVA) results: parity, not significant; race, F = 84.0, p « 0.001; labor pattern, 
F = 4.2, p < 0.01; and labor-race. not significant. 


Table II. Mean I.Q. by race, parity, and type of delivery* 


Nulliparas 


Multiparas 


Spontaneous 106.2(36) 
Low forceps 103.8(53) 
Midforceps 99.8(74) 
Breech . 94.1 (9) 
Cesarean section 103.7 (3) 


93 .2(56) 
90.4(64) 


82.3 (4) 
90.1 (8) 


199.8(44) 94.8(99) 
105.4(19) 97.5(19) 
TEE- OBES 
94.0 (1) 94.7 (3) 


*Same population as in Table I, except for the addition of seven white and 13 black nulliparas omitted from Table I because 
labor observations were inadequate to permit proper graphing of the pattern. ANOVA: parity, not significant; race, F — 63.2, 
p < 0.001; delivery type, F = 5.1, p « 0.01; delivery-race, not significant. 


evaluated intensively at ages 3 and 4 years by means of 
a battery of speech, language, and hearing tests (scored 
separately in terms of summary, global, and articula- 
tion codes), as well as a series of psychologic exam- 
inations. Specifically, the latter consisted of the 1960 
revision of the Stanford-Binet Intelligence Scale (to 
provide I.Q. raw score and I.Q. summary code) and 
supplemental tests to yield clinical impressions of intel- 
ligence, fine and gross motor development, concept 
formation, behavioral rating, and over-all summary. 
Infants were stratified according to the labor pat- 
terns that preceded their birth into homogeneous 
groups as follows: (1) 251 with normal labor, (2) 182 
prolonged latent phase, (3) 84 protracted active-phase 
dilatation and/or protracted descent pattern, and (4) 
139 prolonged deceleration, secondary arrest of dilata- 
tion, and/or arrest of descent. The data were con- 
trolled by race (319 black and 264 white, omitting 64 
Puerto Rican and nine of other race because of their 
small sample size) and parity (411 nulliparas and 245 
multiparas). This was done to insure reasonable com- 
parabilyy of the derived data. Moreover, to diminish 
the clearly documented relationship of low birth 
"weight with outcome,’ we studied the 69 infants with 
birth weights of less than 2,500 grams separately. 
Over-all loss to follow-up (538 of 1,194) was 45.1 per 
cent, concentrated largely (63.0 per cent) among off- 
spring of mothers with normal labors. The loss rate for 


those with dysfunctional labor was 32.9 per cent, dis- 
tributed proportionally among all three designated 
groups. 

The data within each of these subseries were exam- 
ined according to the type of delivery to which the 
infant had been subjected, encompassing 263 normal 
spontaneous deliveries, 168 low-forceps, 181 midfor- 
ceps, 16 cesarean sections, 24 assisted breech deliveries, 
and four versions with breech extractions. The ma- 
trices of mensuration data (e.g., mean I.Q. scores) were 
examined statisticallv by means of analysis of variance, 
and those that contained frequency data (e.g., inci- 
dence of articulation abnormality) by the Woolf? chi- 
square analysis for heterogeneity of proportions. 


Results 


The data for the mean 4 year I.Q. scores were ana- 
lyzed in depth, with due precautions to ensure that the 
confounding effects of race, parity, and birth weight 
would be minimized. Examining the scores for those 
children whose birth weight was at least 2,500 grams. 
thereby nullifying to a large extent the aforementioned 
influence that low birth weight is acknowledged to have 
on L.Q., and simultaneously stratifying by race and par- 
ity, we encountered clear-cut trends with reference to 
the several labor patterns that the mothers of these 
infants had experienced prior to their birth (Table I). 
While the effect of parity appeared to be negligible, 
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Table III. Mean I.Q. by labor pattern and delivery type* 


Twpe of delivery 
Normal 107.6(18) 106.1(21) 101.3(19) 105.0(58) | 
Prolonged latent phase 103.9 (7) 107.8 (5) 101.0 (1) 105.2(13) 
Protraction disorder 105.9 (8) 101.4 (7) 100.6(16) 102.2(31) 
Arrest disorder 98.0 (1) 100.6(16) 98.6(36) 99.2(53) 
Total 106.2(34) 103.8(49) 99.8(72) 102.5(155) 


*Data limited to children with birth weights of 2,500 grams or more delivered of white nulliparas. ANOVA: delivery type, 


F = 5.8, p < 0.01; labor pattern, F = 3.9, p = 0.01; and delivery-labor, not significant. 


Table IV. Three-year speech-language-hearing results by labor pattern and type of delivery* 


Type of delivery 
Normal 5.7(35) 5.6(36) 12.1(33) 7.7(104) 
Prolonged latent phase 5.9(17) 7.1(14) 16.7 (6) 8.1 (37) 
Protraction disorder 9.1(11) 15.4(13) 23.1(13) 16.2 (37) 
Arrest disorder _ 25.0: (4) 30.0(20) 36.4(22) 32.6 (46) 
Total 7.5(67) 13.3(83) 9 1.6(74) 14.3(224)+ 


*Frequency in per cent of white children (all parity groups) who were rated suspect or abnormal among those weighing 2,500 
grams or more at birth; cell size in parentheses. Woolf analysis: xà = 21.6, p = 0.02. 

TTotal number is less than the 257 infants of white gravidas tallied in Table I by virtue of 33 who did not take the 3-year 
speech-language-hearing tests, but did return at age 4 years for I.Q. testing. 


that of race was quite significant in this data matrix, 
verifying the recognized ethnic bias inherent in the 
testing vehicle. Nevertheless, the correlation of I.Q. 
with the pattern of labor was clear and it could be 
shown to be statistically significant. In general, equiva- 
lent scores were seen in comparable groups for those 
with normal labors as well as with prolonged latent 
phase patterns; somewhat lower scores occurred with 
protraction disorders and the lowest scores over-all 
with arrest disorders. 

Similarly, the mean I.Q. scores appeared to be corre- 
lated with the type of procedure by which the children 
were delivered (Table II). The lowest determinations 
occurred among those delivered vaginally by midfor- 
ceps instrumentation or breech mechanisms. The best 
scores were found among those delivered spontane- 
ously or by low forceps. It is interesting that spontane- 
ous deliveries in nulliparas fared somewhat better than 
low forceps, and the reverse was the case among mul- 
tiparas (although these differences are not statistically 
significant from each other). The number of cesarean 
sections in this series was quite small (as was the num- 
ber of breech deliveries) making evaluation of the re- 
sulting infants meaningless; however, they appeared to 
have done fairly well over all. 

«Thus far, our analyses suggested that both the labor 
pattern and the type of delivery may influence long- 
term outcome adversely., A question was posed as to 


whether or not the effects of these factors were inde- 
pendent. It has been shown that the type of delivery 
chosen for patients with dysfunctional labor patterns is 
strongly influenced by the pattern itself,’ that is, some 
dysfunctional labors (protraction and arrest disorders, 
for example) are more likely to result in operative vag- 
inal delivery than others. 

Therefore, it was felt to be necessary to delve further 
by stratifying the data for labor patterns according to 
the type of delivery. This accomplished (Table III), it 
became apparent that the I.O. trends were essentially 
independent in that both aberrant labor (particularly 
arrest disorders and, to a lesser extent, protraction dis- 
orders) and operative vaginal delivery (especially mid- 
forceps operations) were associated with significantly 
lowered I.Q. scores. 

The midforceps effect appeared to be exerted uni- 
formly without regard for the labor pattern, although 
there was a negligible trend of no statistical significance 
that suggested a worsening when associated with arrest 
disorder. Analogously, there was a uniform lowering 
of scores in conjunction with arrest disorders*regard- 
less of the type of delivery (although it should be noted 
that only one infant had been delivered spontaneously 
in this subgroup). Protraction disorders were associ- 
ated with reduced scores only if there was an instru- 
mental delivery. These findings verified trends based 
on data on mortality rates and neonatal depression 


782 Friedman, Sachtleben, and Bresky 


previously reported from another population source.? 

The data derived from a parallel series of black nul- 
liparas were comparable in terms of significant trends 
to that shown in Table III for white nulliparas. While 
the direction and magnitude of trends were similar 
among multiparas, statistical analysis failed to demon- 
strate comparable significance by virtue of the rel- 
atively small numbers of patients in that subseries with 
abnormal labor or with operative vaginal delivery. 
Likewise, data derived from children with low birth 
weights showed unstable tendencies because of the 
small numbers involved. 

In general, the data dealing with other aspects of the 
4 year developmental evaluations followed the same 
pattern. This applied especially to those dealing with 
gross clinical impressions of intelligence and over-all 
summary of psychologic performance, although statis- 
tical analysis showed less by way of verifiable 
significance among them. The 3 year results were also 
similar, as shown by the material presented in Table IV 
dealing with the incidence of suspect or abnormal 
summary results in the speech, language, and hearing 
tests. Once again, we can recognize the adverse 
influence of both midforceps and arrest disorders ap- 
parently acting independently. f 

There was good correlation between the 3 year and 4 
year results among those infants who presented both 
sets of data: most of those with documentable 3 year 
abnormalities (76.1 per cent) also presented with rel- 


atively low I.Q. scores. Correlation of these results 


with 1 year neurologic abnormalities was very poor, 
however. As implied earlier, the discrepancy may re- 
flect the relative insensitivity of the neurologic exam- 
ination at age 1 year in detecting less obvious percep- 


tive and cognitive disorders that become more manifest. 


later in life. 


Comment 


The data we have presented are not unexpected in 
view of the foregoing findings relating major dysfunc- 
tional labor aberrations and associated operative vagi- 
nal delivery to increased perinatal mortality rates. It 
appears that on this basis survivors remain at risk. 

We must express a note of caution, however, in view 
of the numbers of cases lost to follow-up. Whereas 
these tended to concentrate among offspring of 
women with normal labors, they nonetheless challenge 
the validity of our findings. This reservation is espe- 
cially relevant because the material is based on a col- 
laborative study. There are well-récognized limitations 
to pooled data of this nature related to heterogeneity 
of subpopulations in such important areas as socioeco- 
nomic and nutritional status, differences in evaluation 
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and management of obstetrical as well as tangentially 
related problems, and variations in infant-care pro- 
grams and follow-up criteria. 

Moreover, our data are at odds with the detailed 
investigation conducted by Broman, Nichols, and 
Kennedy.? This group encountered a paradoxical re- 
lationship between forceps and I.Q. suggesting, espe- 
cially among whites, that children born in forceps- 
assisted deliveries had slightly higher I.Q. results than 
those delivered spontaneously. They partially ex- 
plained this away by demonstrating that the use of 
forceps was negatively correlated with parity (less fre- 
quent use of forceps in multiparas) and positively cor- 
related with the socioeconomic index (less use among 
the indigent). There was a negligible effect among 
blacks. The correlation became insignificant when con- 
trolled for parity and socioeconomic status. 

No corrections were made for birth weight; this 
oversight may well have misled these otherwise careful 
investigators and resulted in their failure to uncover 
the deleterious effect that one form of instrumental 
delivery (namely, midforceps operation) appears to 
have on the infant. There can be little doubt that the 
population of neonates delivered spontaneously con- 
tains the largest proportion of those with low birth 
weights. As a consequence, those delivered by forceps 
cannot be considered comparable. Discounting those 
delivered spontaneously, therefore, we may examine 
data from the several classes of forceps as probably 
representative of more comparable populations for 
our purposes.-The data presented by Broman, Nichols, 
and Kennedy? for white patients, for example, show 
very clearly in each socioeconomic level that the I.Q. of 
infants delivered by midforceps was lower than that of 
those delivered by low forceps (and these in turn lower 
than those delivered by outlet forceps). The low for- 
ceps in their series were actually low midforceps by 
current stricter criteria. 

Their only attempt to correlate I.Q. with labor dealt 
with the duration of the second stage. They attributed 
their finding of a positive association between second 
stage duration and I.Q. as a function of parity. Since 
longer labors were associated with lower parity and 
first-born infants tend to have higher I.Q. scores, this 
was not unexpected. Correcting for parity rendered 
the correlation insignificant. Our data suggest that a 
correlation might have been uncovered in the opposite 
direction had their material been stratified according 
to the specific labor aberration that existed. By not hav- 
ing examined the labor and delivery variables in 
proper context, Broman, Nichols, and Kennedy? were 
led to the conclusion that obstetric variables were unre- 
lated to I.Q. 
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The abortifacient and oxytocic effects of an intravaginal 


silicone rubber device containing a 0.5 per cent 
concentration of 15(S)-15-methyl—prostaglandin 


F,,, methyl ester 


NIELS H. LAUERSEN, M.D., F.A.C.0.G. 
KATHLEEN H. WILSON, B.S. 
New York, New York 


Abortion was successfully induced by intravaginal insertion of a silicone rubber device 
impregnated with an 0.5 per cent concentration of 15(S)-15-methyl-prostaglandin Faa 
methyl ester in 20 of 25 patients by prostaglandin alone and in an additional three 
patients by prostaglandin with a concomitant oxytocin infusion. The mean abortion time ‘ 
for the 23 successful abortions was 15.46 hours. Uterine activity was monitored in six 
patients and uterine response to the vaginal insertion of the prostaglandin-impregnated 
device was characterized by a gradual rise in amplitude of contractions and intrauterine 
baseline tonus accompanied by a rapid increase in the frequency of contractions. 
Induction of abortion by intravaginal administration of a silicone rubber device 
impregnated with prostaglandin eliminates the hazards associated with intra-amniotic 
instillation and offers the advantage of a single administration with the option of 
reversibility if a patient should be hypersensitive to the drug. (AM. J. OBSTET. 


GYNECOL. 127: 784, 1977.) 


THE NATURALLY occurring prostaglandins are 
rapidly inactivated, but when modified at carbon-15 
the resulting analogs resisted enzymatic degradation.’ 
Toppozada and associates? found at 15-ME-PGF»a was 
about 10 times as potent as the intravenous threshold 
of the naturally occurring PGFee in the induction of 
uterine activity in women in the midtrimester of preg- 
nancy. Serial intramuscular injections of 15-ME-PG Fz 
were found to be an effective technique for the induc- 
tion of midtrimester abortion.” The THAM salt of 
15-ME-PGFs;4 administered via a vaginal suppository 
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was also found to be an effective abortifacient in a 
series of 22 patients.? However, both the intramuscular 
injections and the vaginal suppositories of 15-ME- 
PGF2q required multiple administrations for effective 
induction of abortion. 

A silicone rubber* device impregnated with the 
methyl ester of 15-ME-PGFa has recently been devel- 
oped to allow for a single administration with the addi- 
tional benefit of easy removal if a patient should prove 
hypersensitive to the prostaglandin. An inital study 
was performed to compare two concentrations of the 
drug, 0.5 and 1.0 per cent, in the device. The abortion 
times between the two devices were comparable but the 
frequency of gastrointestinal side effects, particularly 
diarrhea, was less with the 0.5 per concentration.? 

A study has been designed to further investigate the 
abortifacient effectiveness of the silicone rubber intra- 
vaginal device impregnated with an 0.5 per cent 
concentration of 15(S)-15-methyl-prostaglandin Fee 
methyl ester in the midtrimester of pregnancy by 


*Silastic 382, Dow Corning Corp., Midland, Michigan. 
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evaluating the effects of the prostaglandin device on 
uterine activity during the midtrimester. 


Materials and methods 


Twenty-five healthy female patients volunteered to- 
have abortion 


induced by 15(S)-15-methyl-pros- 
taglandin Fea methyl ester* administered via an intra- 
vaginal silicone rubber device (Fig. 1). There were 15 
nulliparous patients and 10 multiparous patients 


ranging in age from 15 to 44 years with gestation from 


12 to 24 weeks. 

Patients were premedicated with 10 mg. of Com- 
pazinet (prochlorperazine) intramuscularly and four 
tablets of Lomotilt (each tablet contains 2.5 mg. of 
diphenoxylate hydrochloride and 0.025 mg. of at- 
ropine sulfate) administered orally 60 minutes prior to 
the insertion of the vaginal device to control gastroin- 
testinal side effects. These drugs were then adminis- 
tered as indicated by patient symptoms. 

The silicone rubber device, with an 0.5 per cent con- 
centration of 15-ME-PGFeq methyl ester, was inserted 
high into the vagina in conjunction with a vaginal tam- 
pon. The patient was kept in the supine position for a 
minimum of 30 minutes following insertion and ob- 
served for side effects. When a patient had not aborted 
witkin 24 hours of insertion of the device, a concomi- 
tant intravenous infusion of oxytocin in Ringer's lactate 
was initiated at a rate of 167 mU. per minute. The 
technique was considered a success either when the 
fetal-placental tissue was completely expelled or when 
the placenta was removed from the cervical os manu- 
ally or by sponge forceps. When none of the products of 
conception had been expelled even with concomitant 
oxytocin infusion, the technique was considered a fail- 
ure. 

Uterine activity was monitored in six patients via an 
open-end catheter inserted intra-amniotically. The 


. intra-amniotic catheter was connected to a pressure 
. transducer (Hewlett-Packard-Waltham Division, Walt- 


ham, Massachusetts, Model 267 BC) and thus to a 
dual-channel carrier amplifier recorder (Hewlett- 
Packard-Sanborn Division, Waltham, Massachusetts, 
Model 321). Spontaneous uterine activity was observed 


for approximately 20 minutes prior to the insertion of 


the device. 


Results 


In this series of 25 patients abortion was successfully 


induced by intravaginal administration of a silicone 


*Supplied by Edward M. Southern, M.D., of the Upjohn 
Campany, Kalamazoo, Michigan. : 

TSmith Kline and French Laboratories, Philadelphia, Penn- 
sylvania. 

iG. D. Searle and Company, Chicago, Illinois. 
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Fig. 1. The silicone rubber intravaginal device was impreg- 
nated with approximately 11 mg. of 15-ME-PGF», methy. 
ester and weighed 2.2 Gm., giving a concentration of 0.5 per 
cent prostaglandin. The surface area of the device was 20 sq. 
cm. and it was approximately 0.2 cm. thick. It is shown with 2 
dime to demonstrate relative size and thickness. 
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Fig. 2. A continuous tracing of intra-amniotic pressure illus- 
trating the effects on uterine activity of abortion induced by 
intravaginal administration of a silicone rubber device with a 


. concentration of 0.5 per cent 15-ME-PGF», methyl ester. 


$ 


rubber device containing an 0.5 per cent concentration 
of 15(S)-15-methyl-prostaglandin Fo methyl ester 
alone in 20 patients and by prostaglandin with concom- 
itant oxytocin therapy in an additional three patients. 
The mean abortion time (the interval from the inser- 
tion of the device to the expulsion of the fetus) for the 
23 successful abortions was 15.46 hours. Multiparous 
patients aborted in a mean time of 14.42 hours, some- 
what faster than the mean time for the nulliparous 
patients, 16.14 hours, but in this series the difference 
was not significant, p > 0.05 (Table Ij. In this series 35 
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Fig. 3. f he effects of intravaginal administration of a silicone 
rubber device impregnated with an 0.5 per cent concentration 
of 15-ME-PGFs, methyl ester on uterine activity, calculated in 
Montevideo units (number of contractions X average 
amplitude over a 10 minute period), frequency of contrac- 
tions, amplitude of contractions, and baseline intrauterine to- 
nus, illustrated by mean and standard error of the mean over 
an 8 hour period in six patients. 
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Table I. Abortifacient effects of a vaginal silicone 
rubber device impregnated with an 0.5 per cent 
concentration of 15(S)-15-methyl-prostaglandin Fa, 
methyl ester in the midtrimeseter 


No. of 
patients 








Abortion time 
(hr. = S.D.) 





Nulliparas 14 16.14 + 7.47 
Multiparas - 49. 14.42 + 6.88 
Total 295* 15.46 + 7.14 


*The two failures of technique have been excluded from 
these calculations. 


per cent of the successful abortions occurred within 12 
hours and 87 per cent occurred within 24 hours. Nine- 
teen of the 25 patients had gestations of 16 weeks or 
less so a statistical evaluation efficacy of the device 
throughout the gestational periods was not attempted. 
Uterine response to intravaginal administration of a 
silicone rubber device containing 0.5 per cent concen- 
tration of 15-ME-PGFea methyl ester was variable 
among the six in whom uterine activity was monitored. 
However, the usual response was characterized by a 
gradual rise in the amplitude of contractions and 
baseline intrauterine tonus along with a rapid rise in 
the frequency of contractions (Fig. 2). Uterine activity 
as calculated by Montevideo units (M.U. = average 
amplitude above control tonus X number of contrac- 
tions per 10 minutes) increased steadily over the first 2 
hours after insertion of the device to a mean of 650 
M.U. (Fig. 3). Activity then fluctuated between means 
of 600 and 800 M.U. over the 8 hour monitoring 
period. The mean frequency of contractions peaked at 
12 contractions per 10 minutes, 30 minutes after inser- 
tion of the device, and decreased to an average of 1 per 
minute at 2 hours. The mean frequency of contractions 
then very gradually declined to 8 contractions per 10 
minutes at 8 hours. The mean amplitude of contrac- 
tions increased steadily over the 8 hour monitoring 
period to 90 mm. Hg at 8 hours. The mean in- 
trauterine baseline tonus increased over the first 2 
hours after insertion to 30 mm. Hg and then fluctuated 
between 20 and 30 mm. Hg over the 8 hours. 
Nineteen of the 25 patients in this study experienced 
gastrointestinal disturbances during abortion induced 
by prostaglandin, and diarrhea was the most common 
side effect. In none of the patients were gastrointesti- 
nal disturbances severe enough to require termination 
of the prostaglandin admintstration. 'There was a tem- 
perature elevation of more than 2° F. in two patients. 
Two patients failed to abort with administration of 
15-ME-PGF;4 methyl ester via a vaginal silicone rubber 
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device. The first patient had the products of concep- 
tion removed from the cervical os by sponge forceps 
without the need for anesthesia. The second failure of 
technique occurred in a nulliparous patient in week 24 
of gestation. This patient subsequently received serial 
intramuscular injections of 15-ME-PGF;, every three 
hours and the products of conceptions could be re- 
moved in parts with a sponge forceps without the need 
for anesthesia or mechanical dilatation of the cervix. 
In three patients the abortion time exceeded 24 
hours and a concomitant oxytocin infusion was initi- 
ated and abortion was subsequently achieved. The 
placenta was spontaneously expelled in seven patients, 
removed manually from the cervical os in nine pa- 
tients, and by sponge forceps in seven patients. The 
mean estimated blood loss in this series was 115 + S.D. 
of 60 ml., range 50 to 300 ml. Two patients had a blood 
loss exceeding 250 ml., but there was no need for blood 
replacement in any of the patients in this study. 


Comment 


Abortion was successfully induced in 23 of 25 pa- 
tents with an intravaginal silicone rubber device im- 
pregnated with an 0.5 per cent concentration of 
15(S)-15-methyl-prostaglandin Fre methyl ester. The 
mean abortion time was comparable.to the times in a 
previous study? of midtrimester abortion induced by 
prostaglandin silicone rubber devices. 

Monitoring revealed that administration of the 
intravaginal device usually resulted in a gradual in- 
crease in uterine activity. Patients noted a slow increase 


in uterine pressure, followed by uterine cramps later 
TD 
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y 
during the abortion procedure. This gradual devel- 
opment of uterine activity differed from the pattern 
uterine activity following an intramuscular injection of 
100 ug 15-ME-PGFoa where there was a sudden rise in 
the frequency of contractions and baseline intrauterine 
tonus.? There seemed to be a better patient acceptance 
of a slow onset of uterine contractions with fewer side 
effects than when there was a rapid increase in uterine 
activity. | 

The disadvantages of the silicone rubber device are 
that prostaglandin absorption seemed to decrease in 
the presence of vaginal bleeding or ruptured leaking 
membranes and that the device can be expelled. In an 
earlier study the device was attached to a contraceptive 
diaphragm which prevented expulsion but made intra- 
vaginal insertion somewhat more difficult? In this 
present study a tampon was placed behind the device 
and this was found to be a comparatively effective 
method since only one device was expelled prior to 
abortion. 

The intravaginal administration of a silicone rubber 
device which provides for a continuous release of pros- 
taglandin over a 48 hour period appears to offer an 
attractive alternative to the presently employed modes 
of prostaglandin-induced abortion. The use of the 
silicone rubber device eliminates the potential hazards 
of intra-amniotic instillation or the need for repeated 
intramuscular injections. It also has the advantage of 
being a reversible mode of prostaglandin administra- 
tion since the device can be easily removed should un- 
desirable side effects occur. 
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Identification of a bactericidal factor (B-lysin) in amnionic 
fluid at 14 and 40 weeks’ gestation 
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Los Angeles, California 


Amnionic fluid (AF) specimens from 40 normal obstetric patients at 14 to 16 weeks’ 
gestation and at 37 to 40 weeks’ gestation were found to contain both lysozyme and a 
bactericidal substance ideniified as B-lysin. The concentrations of both lysozyme and 
B-lysin were significantly higher in the AF at 40 weeks’ than at 14 weeks’ gestation. 
B-lysin concentrations in AF were also found to be significantly higher than in either 
cord or maternal blood. (AM. J. OBSTET. GYNECOL. 127: 788, 1977.) . 


AMNIONIC FLUID, like other body fluids, is known to 
have inherent antibacterial properties. This fact has 
been reported by many authors." * Other investigators 
have found that AF not only does not inhibit bacterial 
growth but actually supports it.? Gusdon’ suggested 
that a bactericidin for Bacillus subtilis existed in AF, 
most probably B-lysin. However, at that time there was 
not a technique for specific differentiation of lysozyme 
and B-lysin. Donaldson and Tew* developed selective 
procedures for this differentiation using adsorption of 
B-lysin to a cellulose-asbestos filter similar to a 
technique of separation of B-lysin from whole serum 


developed by Donaldson, Ellsworth, and Matheson.’ | 


B-lysin is a cationic protein found in platelets, serum, 
aqueous humor, and other body fluids.? Its levels are 
not altered by immunization.’ It is separable from, and 
its function is not dependent upon other serum com- 
ponents, including antibody and complement for activ- 
ity.’ B-lysin is immunologically identical with a platelet 
extract isolated by Amano, Kato, and Shimizu’ and 
Donaldson and associates." Its action is primarily on 
the bacterial cytoplasmic membrane and not on the cell 
wall.” Lysozyme is known to act on the cell walls of 
Micrococcus lysodiekticus by enzymatically acting on the 
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mucopeptide, N-acetyl glucosamine (B-1-4) N-acetyl 
muramic acid at the B-1-4 linkages and not on the 
cytoplasmic membrane. The lysozyme levels in AF 
have been measured previously by Cherry, Filler, and 
Harvey.” This study was undertaken to examine 
further the existence of B-lysin in AF. 


Materials and methods 


Amniotic fluid. Amniotic fluid was obtained under 
aseptic conditions from 20 patients at 14 to 16 weeks’ 
gestation and 20 patients at 37 to 40 weeks’ gestation. 
Amniocentesis was done by suprapubic puncture and 
fluid was withdrawn into sterile glass syringes. All AF 
samples selected for analysis were free of contamina- 
tion from blood components. Fluid was centrifuged at 
10,000 x g at 4° C. for 20 minutes for the removal of 
particulate matter and then sterilized by passage 
through a 0.454. Millipore filter (Millipore Filter Cor- 
'poration). 

Cord and maternal blood. Five milliliters of cord 
blood were obtained at delivery from 50 normal term 
obstetric patients. Blood was collected into sterile glass 
tubes containing sodium citrate. Blood samples were 
then centrifuged at 1,000 x g for 20 minutes at 4° C. 
Cord plasma samples were sterilized by passage 
through a 0.454 Millipore filter prior to assay for 
B-lysin and lysozyme content. Five milliliters of cord 
blood were also collected into sterile glass tubes without 
anticoagulant. Clotted specimens were reamed with a 
sterile applicator and centrifuged at 1,000 x g for 20 
minutes at 4? C. Cord serum was also sterilized by Mil- 
lipore filtration. i gie 

Plasma and serum samples were obtained by ven- . 


s 
$ 


bx 
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Table I. Levels of bactericidal activity (lysozyme and/or B-lysin) and lysozyme levels found in 


amniotic fluid (AF) at 14 weeks' gestation 


Type of material tested 


Whole AF 

Whole AF + anti-B-lysin antibody 

AF,filtrate fraction 

AF adsorbed fraction 

AF, filtrate fractions + anti-B-lysin antibody 
AF, adsorbed fraction and anti-B-lysin antibody 
Egg-white lysozyme control 

Egg-white lysozyme control 

Egg-white lysozyme control 


Egg-white lysozyme equivalent 
(ug/ml. 


Bactericidal activity 
(units) 


4.0 4- 0.5 
4.0 + 0.5 
2.5 + 0.5 
«0.5* 
2.5 + 0.5 
<0.5* 
5 
10 
20 


coco ccu: 





*0.5 ug/ml. is the lower limit for this lysozyme assay procedure. 


Table II. Levels of bactericidal activity (lysozyme and/or B-lysin) and lysozyme levels found in 


amniotic fluid (AF) at 40 weeks' gestation 


Type of maierial tested 


Whole AF 

Whole AF + anti-B-lysin antibody 
_AF, filtrate fraction ` 

AF, adsorbed fraction 

AF, filtrate fractions + anti-B-lysin antibody 
AF, adsorbed fraction and anti-B-lysin antibody 
Egg-white lysozyme control 

Egg-white lysozyme control 

Egg-white lysozyme control 

Egg-white lysozyme and anti-B-lysin antibody 


Egg-while lysozyme equivalent 
( gi mi.) 


Baciericidal activity 


(units) 

14.0 + 2.0 8 
14.0 + 2.0 0 
11.5 + 2.0 0 
«0.5* 8 
11.5 + 2.0 0 
«0.5* 0 

5 0 
10 0 
20 0 
20 0 





*See Table I. 


ipuncture from 50 normal adult females at or near 
term and processed as described above. 

B-lysin assay. Amniotic fluid samples were assayed 
for the presence of B-lysin by a modification of a 
technique described by Donaldson, Ellsworth, and 
Matheson.’ Two milliliters of AF prepared as described 
above were forced through an "ST" cellulose-asbestos 


- filter (Hercules Filter Corporation). The filter pad was 


then washed with sterile distilled water sufficient to 
bring the volume of filtrate to the original volume. This 
portion was designated as the AF filtrate fraction. The 
filter pad was then washed with an additional 5 ml. of 
sterile distilled water, and this filtrate was discarded. 
The filter pad was next washed with sufficient sterile 
1.5M NaCl to bring the volume of this filtrate to 2 ml. 
This material was then dialyzed overnight against dis- 
tilled water. This portion was designated as the ad- 
sorbed fraction of amniotic fluid. Whole AF and both 
the adsorbed and filtrate fractions of AF were assayed 
for B-lysin activity by inoculating serial twofold dilu- 
tions of the test fluids with a standard suspension of 20 
to 50,000 viable B. subtilis organisms for 1 hour at 37° 


C. Pour plates with nutrient agar were used for cell- 
viability determinations. Colony counts were made 24 
hours later. All organisms used in the assay procedure 
for B-lysin were harvested during log phase of growth. 
A unit of B-lysin activity was arbitrarily defined as the 
amount of B-lysin required to kill 99 per cent of the 
standard bacterial inoculum, i.e., 99 per cent reduction 
in survival of the suspension of B. subtilis in the AF 
sample diluted 1:8 would be interpreted as the recip- 
rocal of the dilution or 8 units of B-lysin activity. Ex- 
perimentally determined units of bactericidal activity 
were reproducible to + one tube dilution. Egg-white 
lysozyme (3 times crystallized, Sigma Chemical Com- 
pany) in concentrations of 5, 10, and 20 ug per millili- 
ter was also assayed with this system for bactericidal 
activity. 

Neutralization of any B-lysin present «was ac- 
complished by the use of specific rabbit antibody to 
B-lysin, prepared and assayed as described previous- 
ly." It should be noted that B-lysin tightly adheres to 
plastic (Donaldson: personal communication). Thus, if 
plastic syringes or plastic materials are used anywhere 
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Table III. Bacillus subtilis bactericidal units of B-lysin 
in cord serum and plasma and in normal adult 
serum and plasma of 50 normal obstetric patients at 
delivery - 


Bactericidal activity 
(units) 


Cord blood serum 1-2 
Cord blood plasma «1 
Normal adult serum 1-2 
Normal adult plasma «1 


in the assay of B-lysin, a wide variance in concentration 
is observed, secondary to the irreversible binding of 
B-lysin to plastic materials. Furthermore, the addition 
of high concentrations of anionic agents such as the 
acidic amnio acids in nutrient medias might also reduce 
the level of B-lysin bactericidal activity by binding to 
the highly cationic sites of the B-lysin molecule, thus 
reducing the concentration of active B-lysin. 
Lysozyme assay. The lysozyme content of the AF 
was assayed by a modification of a technique developed 
by Jollés.'? This technique used a reduction in the tur- 
bidity of a suspension of dead M. lysodiekticus. Three 
times crystallized egg-white lysozyme (Sigma Chemical 
Company) was used as the standard in our laboratory. 
Jollés'? procedure was modified by keeping the bacte- 
rial suspension at 37° C. during the entire assay and by 
warming the spectrophotometer for at least 30 minutes 
prior to use; this prevented the spectrophotometer 
from warming the bacterial suspension, thus changing 
the kinetics of reaction. A Bausch and Lomb Spec- 
tronic 20 was used instead of a Coleman Junior Spec- 
trophotometer. A recorder attached to the spec- 
trophotometer automatically plotted the changes in 
per cent transmittance. Instead of calculating the T4o 
with the follés’*® formula, a line parallel to the 
transmittance axis was drawn to intersect the linear 
portion of the recording 30 transmittance units apart 
(this may at times require extrapolation of the record- 
_ ing). The distance between the parallel lines (in cen- 
timeters) was measured, and the concentration of 
lysozyme was determined by comparing the measured 
distance to known standards made with the 3 times 
crystallized egg-white lysozyme. The system can accu- 
rately measure lysozyme in the range of 0.5 to 20 ug 


per milliliter. This technique was described by Tew.” 


Results 


Measurable levels of B-lysin and lysozyme were 
found in the AF samples obtained at approximately 14 
and 40 weeks’ gestation (see Tables I and II). Whole 
AF at 14 weeks’ gestation contained 4 B. subtilis bac- 
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tericidal units per milliliter. Also, the fluid contained 
4.0 + 0.5 ug per milliliter of lysozyme. This concentra- 
tion of lysozyme is in aggrement with values published 
previously by Cherry, Filler, and Harvey.” It should be 
noted that the 4 bactericidal units of activity in whole 
AF were neutralized by the addition of rabbit antibody 
specific for B-lysin. On the other hand, it should be 
noted that lysozyme in concentration of 5 to 20 u per 
milliliter did not cause any reduction in the survival of 
the test inoculum of B. subtilis; therefore, the cause of 
the reduction of survival of the bacterial suspension 
cannot be attributed to lysozyme alone. Also, the bac- 
tericidal activity against B. subtilis found in the whole 
AF was removed by the passage of the fluid through an 
“ST” Seitz cellulose-asbestos filter. The filtrate fraction 
of AF contained most of the total lysozyme concentra- 
tion of the whole fluid but none of the bactericidal 
activity. The bactericidal activity of AF could be recov- 
ered from the cellulose-asbestos filter pad by elution 
with 1.5M NaCl and dialysis of the eluant against dis- 
tilled water. The antibacterial activity of this adsorbed 
fraction could also be neutralized with antibody specific 
for B-lysin. The anti-B-lysin antibody had no effect on 
the lysozyme controls or on the filtrate fraction. It is of 
interest that the bactericidal adsorbed fraction of AF 
contained no detectable levels of lysozme by our assay.: 
This speaks against lysozyme as the sole bactericidal 
factor found in AF. 

The AF at 40 weeks’ gestation contained 8 B. subtilis 
bactericidal units and 13 + 2.0 wg per milliliter of 
lysozyme. Similarily, the bactericidal activity was found 
in the absorbed fraction of the AF. 

The filtrate fraction which contained most of the 
lysozyme did not exhibit antibacterial activity even 
though the lysozyme level at term was higher than at 14 
weeks’ gestation. The bactericidal activity of whole AF 
at 40 weeks’ gestation was removed by filtration 
through a cellulose-asbestos filter and eluated from the 
filter pad by 1.5M NaCl as described earlier. The ad- 


sorbed fraction at 40 weeks’ gestation, while containing 


no detectable levels of lysozyme, contained all of the 
antibacterial activity of the whole AF. The bactericidal 
activity of both the whole AF and adsorbed fraction at 
40 weeks' gestation was neutralized by antibody specific 
to B-lysin. 

The B-lysin content in the cord serum from 50 nor- 
mal term obstetric patients contained 1 to 2 units of 
B-lysin, which is the normal adult level of serum 
B-lysin (see Table III). Gusdon,' however, found no 
detectable levels of his bactericidin in 70 of 72 of cord 
bloods tested. Neither cord plasma nor adult plasma 
had appreciable amounts of detectable B-lysin. 
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Comment 


The results indicate that B-lysin, or at least a sub- 
stance with similar properties and immunologically re- 
lated to B-lysin, has been identified in AF. The level of 
B-lysin at term was twice as high as at 14 weeks’ gesta- 
tion. B-lysin is a highly basic protein that is known to 
act on the cytoplasmic membrane of a number of 
gram-positive organisms.'? This action is independent 
of lysozyme which was also found in measurable con- 


centrations in the AF (see Tables I and II) and is re- 


lated to the activation of membrane ATPase by the 
B-lysin. B-lysin was separated from lysozyme by ad- 
sorption and elution from a "ST" cellulose-asbestos 
filter. The primary source of B-lysin in the serum is 
thought to be linked to the disruption of the platelet.” 
Furthermore, the primary source of serum lysozyme is 
thought to be attributable to leukocyte disruption and 
autolysis. In this study care was taken to avoid con- 
tamination of AF with blood components, thus 
minimizing the contribution of such material to the 
concentration of either B-lysin or lysozyme in the AF. 
However, the concentration of B-lysin was higher in 
AF between 14 to 16 and between 37 to 40 weeks' ges- 
tation than in either cord or adult serum or plasma (see 
Tables I and III). Bactericidal proteins have been iso- 
lated not only from the platelet, but also from 
polymorphonuclear leukocytes, erythrocytes, arid 
whole serum.!^7* Although many of these small 
cationic molecules have similar characteristics, they ap- 
pear to differ significantly in the bactericidal activity 
and spectra." Antibacteral extract of platelets, de- 
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| scribed by Amana, Kato, and Shimizu” was found to be 


immunologically identical with B-lysin but different 
from leukin (a bactericidal cationic protein found in 
polymorphonuclear leukocytes) by Donaldson and zs- 
sociates." The role of B-lysin, leukin, and the other 
nonspecific bactericidal substances as related to host 
defense is not completely understood. In the rabbit 
model, B-lysin levels can be increased by tne 
Schwartzman reaction” as well as by antigen-antibody 
complex formation.” Obviously, it seems unlikely that 
either of these mechanisms would be functional in the 
normal gravid uterus. Cherry, Filler, and Harvey’ 
postulated that perhaps a secretory mechanism exists 
to increase the levels of lysozyme above that of plasma 
in the AF. The authors suggest that the increased levels 
of B-lysin in AF above the plasma level may be due to 
secretion and/or selective filtration of plasma. The site 
of this process is not known. The concomitant presence 
of B-lysin and lysozyme at this concentration does not 
interfere with the assay for each substance because M. 
lysodiekticus is more than 15 times susceptible than is B. 
subtilis to lysozyme.5 Also, it should be remembered 
that B-lysin has no effect on the cell wall of the dead M. 
lysodiekticus used in the lysozyme assay. One may logi- 
cally postulate that there are advantages to having two 
independent bactericidal substances such as B-lvsin 
and lysozyme, since lysozyme may act on the cell wall 
and B-lysin may then act on the exposed cytoplasmic 
membrane, terminating in the death of susceptible or- 
ganisms. 
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Estriol excretion in pregnancy is favorably improved following administration of 25 . 

per cent dextrose to patients with persistently low estriol, excretion. A double-blind controlled 
trial was undertaken in 60 patients to assess the efficacy of other regimens of infusion 
therapy with Hartmann’s solution, aminofusin, 10 per cent dextrose, or ritodrine in 
Hartmann’s solution. Estriol excretion rose above the lower limit of normal i in 69 per. 

cent of the patients treated. There was.no significant difference in success rates between 

the four solutions studied when subjected to analyses of variance and covariance. Fetal 
and placental weights were directly related to estriol excretion. I nfluences of the various 
therapeutic regimens on metabolic acidosis have been considered and possible reasons for 
therapeutic success discussed. (AM. J. OBSTET, GYNECOL. 127: 798, 1977. ) 
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detection of the fetus at risk of intrauterine death in 
both complicated and uncomplicated pregnancies." ? 
The Mercy Maternity Hospital is unique in having 


routine estriol measurements, rapidly done at frequent ` 
intervals, in all pregnant women attending the hospital. 


Beischer and O'Sullivan? from that hospital, studied 
the effects of bed rest and intravenous 25 per cent 
dextrose infusion in patients with persistently low es- 
triol excretion and found intravenous therapy to be of 


. MEASUREMENT OF urinary estriol excretion enables. :. 


4 


sequentially and without using randomly allocated con- 


trol cases. Therefore a double-blind control study test- 
ing the efficacy of various regimens of treating low 
estriol excretion in pregnancy was performed, utilizing 


‘personnel from Monash University as independent as- 


, sessors of the data obtained, 


Patients and methods | 
Ovér a period of 16 months during 1974 and 1975’ 


' urinary estriol assay was performed routinely at 30 and 


benefit. Although estriol excretion improved in 10 out”. » 


of 30 women treated by bed rest alone, six out of 12. 
patients whose estriol excretion remained persistently : 


low despite bed. rest UEDIONSE: after intraverious dex- 


trose infusion. 
Although the results of the Mercy Materni Hori 
tal study were remarkable,.the study was carried out 
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36 ‘weeks’ gestation on all prenatal patients at the 


‘Mercy Maternity Hospital. The test was repeated when 


low estriol excretion was detected, and was also carried 


.out at other times when indicated by obstetric compli- 


' cations. Urinary estriol was measured by the rapid 


. method of Brown and associates.* 


The lower limit of 
normal was defined as a line joining 8 mg. per 24 hours. 


at 30: weeks’ gestation and 12 mg. at 40 weeks and 


_‘thereafter®; this corresponds to the tenth percentile fer - 


a. normal obstetric population. 


. Patients with urinary ‘estriol excretion below the 
tenth perceritile . level on two.consecutive occasions 
were admitted: to hospital and treated with bed rest. 
Folic acid, 5 mg., was prescribed daily in addition to the 
usual ward diet. Patients with persistently low urinary 
estriol] excretion despite hospitalization and bed rest 


_ were admitted to the study if fetal maturity was less 
. than 36 to 38 weeks, and there was no maternal indica- 
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Table I. Response to treatment 










Estriol excretion 
response 










Total 
patients 


Treatment 
group 





Failure 


A 15t 9 6 
B 16 11 5 
Ets 15 11 4 
D |. 18^ — 1 3 
Total series 59 41 (69%) 18(31%) 


*One patient in group C not classified. 
tChi square = 1.0846. 


Table ÍI. Comparison of last estriol values according 
to treatment group (adjusted to tenth percentile for 
gestation) 





Treatment 
group 


A 13.1 
B 16 2.2 4.2 
C '16 | 5.3 6.3 
D 18. , 6.2 10.4 


(Analysis of variance) 


Due to treatment 3 136.6 . 45.5 
Residual 56 4,566.5 81.5 
Total . 59 4703.1 . 





<i N.S.* 


*Df = Degrees of freedom; S.S.Q.= sum of squares; 
M.S.Q.= mean: sum of squares F = Snedecors F; 
S.D. = standard deviation; N.S. = not significant. 


tion, such as severe pre-eclampsia, for termination of 
pregnancy. These patients comprised only 3 per cent 
of the total hospital population, and 60 consecutive pa- 
tients entered the study. 

Pregnancy was subsequently complicated by: pre- 
eclampsia in 13 of the patients in the study and in a 
further seven patients hypertension developed during 
labor. One patient was known to have chronic renal 
disease, one had essential hypertension, and two were 
diagnosed to have anemia. Antepartum hemorrhage 
occurred in five patients. Only two of the 60 patients 
smoked more than 20 cigarettes each day, compared 
with an incidence of heavy smoking of 7.2 per cent in 
our pregnant population." The series included four pa- 
tients Who were vegetarians, food faddists, and drug 
addicts. | 

The patients in the study were randomly allocated to 
one of four treatment regimens: Hartmann's solution 
(Group A, 15 patients); aminofusin (solution of amino 
acids with sorbitol and ethanol, 1,000 calories per liter), 
(Group B, 16 patients); 10 per cent dextrose, (Group 
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C, 16 patients); and Ritodrine 116 mg. per liter 


Hartmann's solution, (Group D, 13 patients). Ten per 
cent dextrose was used instead of 25 per cent dextrose 
infusions, because the latter would have required cen- 
tral venous cannulation, which would have spoiled the 
double-blind nature of the trial. Each treatment was 
given for 48 hours, the infusion rate being the same, 
nainely 1 liter each 12 hours. The treatment was re- 
peated once after 5 to 7 days if estriol excretion re- 
mained subnormal, and providing no urgent indica- 
tion for termination of the pregnancy was present. The 
numbers of patients having a second series of infusions 
in the four groups were 8, 8, 8, and 5, respectively. 
Hartrnann's solution was chosen as placebo therapy as 
it was considered that the solution could have no ben- 
eficial effect on the fetus, an assumption which may 
not have been correct (see comment). . 

The response to treatment in the four groups was 
assessed by comparing birth weight, placental weight, 
heonatal status, and urinary estriol excretion. As the 
infants were delivered at different periods of gestation, 
the weight of the infant and placenta was adjusted to 
the tenth percentile according to gestation by subtract- 
ing tenth percentile weight from actual weight before 
calculations were performed. 

The estriol excretion pattern of each patient was vis- 
ually examined, and a diagnosis was made to deter- 
mine the success or failure of the treatment according 
to whether the estriol excretion rose persistently above 
the tenth percentile. This method of appraisal had 
been used in previous studies.? 

Four other methods of analyzing estriol excretion 
were used: (1) the last estricl excretion measurements 
carried out before delivery, adjusted to the tenth per- 
centile levels for that gestation; (2) the percentage in- 
crease in estriol excretion on the third and sixth days 
compared to that of the first day of therapy; (3) the 
five-day estriol excretion following therapy adjusted to 
the tenth percentile line for that gestation, using the 
estriol excretion on the first day of therapy, similarly 
adjusted, as the covariable; and (4) the actual estriol 
excretion on the third and sixth days adjusted to the 
tenth percentile line for gestation, using the estriol 
excretion on the first day of therapy as the covariable. 
The differences between the four treatment groups 
were subjected to analyses of variance and covariance. 


Results 


Despite the high-risk nature of these pregnancies, 
there was only one perinatal death and this occurred 
23 days after birth as a result of intrauterine cyto- 
megalovirus infection. One baby was diagnosed to 
have Down's syndrome, there being no other malfor- 
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mation in the series. Twelve of the 60 infants (20 per 
cent) weighed less than the tenth percentile for gesta- 


tional age.’ The neonatal status of the infant did not 


differ between the four groups. 

Subjective visual assessment of the estriol excretion 
pattern enabled classification of success or failure in 
response to treatment in 59 cases with one pattern not 
able to be classified. Forty-one (69 per cent) were diag- 
nosed to be successfully treated. However, the inci- 
dence of successful treatment in the four groups was 
not significantly different (Table I). No difference was 
detected in the adjusted infant and placental weights 
between the treatment groups. 

No significant difference in the adjusted last estr iol 
excretion was found between the four groups (Table 
II). A general increase in estriol excretion, up to 24 per 
cent, was found 3 and 6 days after intravenous therapy. 
However, the percentage increase in the four groups 
was not significantly different (Table III). 

Analysis of the 5 day adjusted estriol excretion fol- 
lowing therapy and the actual estriol excretion at the 
third and sixth days after therapy, similarly adjusted, 
revealed no significant difference in the four groups. 

By adjusting fetal and placental weight to the tenth 
percentile for each particular gestation and adjusting 
the last urinary estriol value to the tenth percentile for 
each particular gestation, the relationships between 
these variables were examined (Table IV). Patients 
regarded as showing a successful estriol response had 
higher fetal and placental weights than those whose 
estriol response was regarded as a failure, although the 
differences did not achieve statistical significance. 
Urinary estriol excretion was, however, related to both 
fetal and placental weights (Table V). 


Comment 


Evidence has been accumulated at the Mercy Mater- 
nity Hospital to support the theory that both rest and 
intravenous therapy are beneficial to pregnant women 
with low estriol excretion.* During the 5 years since the 
introduction of intravenous infusion therapy in the 
hospital, perinatal deaths have been significantly 
reduced. The mortality rate was initially reduced to 8.8 
per cent, and during the last 12 months when therapy 
was given in more frequent and repeated courses this 
was further reduced to 2.7 per cent (p « 0.05).? These 
results were achieved in a category of patients who had 
an infant mortality rate of 30 per cent before this new 
method of treatment was instituted. 

„ Difficulties arise when carrying out a trial to assess 
the benefits of a specific therapy such as intravenous 
infusion, as assessment of results requires critical end 
points. While perinatal mortality is a critical end point, 
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Table III. Comparison of percentage increase of 
estriol excretion according tc treatment group 





Percentage increase of estriol excretion 


3 days after treatment 6 days after treatinen: 
Total Total 
patients | Mean | +S.D. | patients | Mean | + 









Treat- 
ment 


group 






A 16.7 = 33.7 14 24.0 54.5 
B 16 15.8 — 25.0 16 21.2 66.8 
C 16 8.4 17.2 15 9.3 32.0 
D 12 21.8 20.0 11 22,5. 25.2 


(Analysis of variance) 


; 


3 days after treatment 


Due to treatment 3 1,302.0 434.00 «IN.S. 
Residual 55. °34:567.7 628.5 
Total 58 35,869.6 
6 days after treatment 
Due to treatment 3 1,973.5 657.8 <1 N.S. 
Residual . 52 126,091.7 2,424.8 
. Tota! "55 128,065.2 


Table IV. Relationships between birth weights and 
placental weights and response to therapy (all values 


adjusted to tenth percentile for gestation) 


Total 
patients | Mean | +S.D. p* 


Estriol excretion response 


Failure 18 —4.6 3.0 5.7 
Success 41 +10.0 10.7 (P«0.0Cl) 
Birth weight 
Failure 18 312 526 1.17 
Success 4] 608 1,016 (P = N.S.) 
Placental weight 
. Failure 18 193 134 1.02 
Success 41 = 16] 225 (P = N.S.) 


*t = Student's t test. 


Table V. Correlation coefficients relating last estriol 
excretion, birth weight, and placental weight 
(adjusted to tenth percentile for gestation) 


Birth weight | Placental weight 


Last estriol excretion n = 59 n = 59 
r = 0.43 r =0.45 
t = 3.58* t = 3.81* 
Birth weight — n = 59 
€ r = 0.88 
— t = 13.70* 
*P < 0.001; n = number; r = Pearsons correlation 


coefficient; t = Student's t test. 


796 Chang et al. 


it demands a large number of cases which is difficult to 
attain in a single institution. Standardization of criteria 
in multicenter trials also poses problems which may be 
impossible to overcome. | 

Fetal weight and placental weight also are poor indi- 
cators of therapeutic response as they are affected by 
long-term factors. Fetal welfare may well improve 
without noticeable changes in fetal and placental 
weight over a short period of time. 

The most relevant measurement of therapeuuc re- 
sponse to prenatal therapy for at risk fetuses is, there- 
fore, urinary estriol excretion, as the relationship be- 
tween this measurement and fetal welfare is well 
established." ^ Moreover, assessment of this variable 
does not require obstetric interference to the pa- 
tient. 

The use of urinary estriol excretion as a parameter 
of fetal welfare, however, poses certain statistical prob- 
lems. Urinary estriol excretion is subject to two types of 
variation, a fluctuating level from day to day and a 
progressive increase according to gestation. The use of 
estriol excretion levels as a measurement must take 
these two sources of variation into account to avoid 
erroneous interpretation. The use of the tenth percen- 
tile line for adjusting the value of the estriol controls 
variation that is due.to gestation, while use of the excre- 
tion level on the first day of therapy as a covariable 


takes into account natural fluctuation of this measure- , - 


ment. 

The results of this study showed that following 
therapy estriol excretion increased and remained con- 
sistently above the tenth percentile in 69 per cent of 
cases. However, no significant difference could be de- 
tected between the success rates of the different regi- 
mens. When estriol excretion rose above the tenth per- 
centile following therapy, the babies and placentas 
were heavier, although the number of patients was in- 
sufficient for statistical significance to be achieved. Ex- 
tension of the trial may clarify these observed trends 
(Table IV). 

The lack of significant difference between the four 
treatment groups may have been due to a number of 
factors. 

l. An uptrend might have been built into the 
methodology of the experiment. The starting point of 
infusion, might have been selected at a low point of a 
Huctuating measurement while the end point was 
selected by a different mechanism. This end point 
(third and sixth day after infusion) may lie at any phase 
of a cyclic change of estriol excretion. This cannot en- 
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tirely explain the present results because the cases were 
selected on the criterion of the estriol excretion being 
persistently low." 

. 2, All treatments (A, B, C, and D) might have been 
effective. An explanation for this is that all four solu- 
tions might have worked through a final common 
pathway, the most obvious one being treatment of 
metabolic acidosis, which is more frequent in pregnan- 
cies with low estriol excretion and fetal growth retarda- 
tion.'? The nutritive values of solutions B and C might 
have reduced metabolic acidosis by decreasing 
starvation-induced ketosis. Ritodrine might have de- 
creased metabolic acidosis by its betamimetic effect, 
having a favorable effect on both fetal and maternal 
blood flow and carbohydrate metabolism."  ? 
Hartmann's solution, while having no significant 
calorific value, might have improved metabolic acidosis 
in the fetus by increasing base availability to the mother 
and the fetus.’* 1 | 

3. The inability to demonstrate a difference in es- 

triol excretion response between treatments also might 
have been related to the design of the trial, for exam- 
ple, if the effectiveness of the treatment had a time lag 
of greater than 6 davs. 
.. 4. Beneficial factors apart from the specific regimen 
of treatment may have influenced fetal growth and 
maternal estriol excretion. The possibilities include 
rest, reduction of stress and anxiety, or the removal of 
patients from specific harmful factors such as smoking 
and drug intake. These measures in themselves could 
result in variation in maternal eating habits and so 
favorably influence fetal nutrition. 

Can this trial help the clinician to manage growth 
retardation in pregnancy? It appears that any of the 
regimens may be beneficial as urinary estriol excretion 
was successfully improved in 60 to 70 per cent of pa- 
tients. In addition, because of the uncertainty of the 
placebo status of Hartmann’s solution, the trial could 
not determine whether removal of the patient from the 
home environment was sufficient, or whether specific 
intravenous therapy was also needed. 

A further controlled trial elucidating these two 
major factors may be of interest. Not only would it be 
of practical importance to clinicians, but it would also 
influence the direction of future research in this area. 
It must be noted that 10 per cent dextrose infusions 
were administered during this trial, whereas 25 per 
cent dextrose infusions were used in the initial studies.° 
This may have compromised the results obtained with 
dextrose therapy. m 
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Anatomical variations in the female pelvis and their 
effect in labor with a suggested classification 


WILLIAM EDGAR CALDWELL AND HOWARD CARMEN MOLOY 
American Journal of Obstetrics and Gynecology, vol. 26, pp. 479-505, 1933 


455 AMERICAN QOUPADOAR OF ASTETE» AXD OYKEIONGUGT 


shows that the tip of the «mergi aud the ieeilel spumos alone are dis 
cemtible aed offer so obstruct ioe to the wide curii Above, the pulwiliae 
Portion of the iniet fares backward: from the xymphkyxis in a broad 
&rweefa) curve to the widest Uaneverse diameter, Sinos the posterior 
Ilise porto ix jong, as o cesall of the ined bone space over the 
apex ef the waerewelatie noteb, the widest transverse diameter of the 
inlet bas 2 postion that ix mere anterior la the «eral promontory than 
fu the meir. The anlerijemterion disincter lihewiar ia more squeions 


REMIS 


avin Vw. Sees 


Am greatly fides in Dw. 


j 
Bi 


i 
| 
i i 


te 
t 


~ e mie 
of the 
w; C, ee or 


Prerequisite to an understanding of the mechanism 
and the intelligent management of labor in pelvic con- 
traction is knowledge of pelvic architecture. One of the 
most useful classifications of female pelvic morphology 
is that of Caldwell and Moloy of New York. These au- 
thors limited their study to those anatomic variations 
thought to be due to genetic and developmental 
influence rather than pathologic changes in the bones. 
Their study was based on study of a large number of 
anatomic specimens from the United States National 
Museum and roentgenograms in living subjects. Based 
mainly on the shape of the anterior and posterior seg- 
ments of the pelvic inlet, they identified four main 
types df pelvic architecture: gynecoid, android, an- 
thropoid, and platypelloid (see figure). They correlated 
anatomic principles with the obstetric significance. For 
instance, regarding the engagement of the fetal head, 
they wrote, “The fetal head in its descent attempts to 
adapt itself to that diameter of the inlet most suited for 
its reception. If arrest occurs and forceps become 
necessary to effect delivery, the fetal head must be 
made to pass through the pelvic diameter most suited 
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for its reception." They observed regarding the an- 
droid type, "This is the most dangerous form of pelvis 
that we have encountered. If the head engages in the 
transverse position, the prominent sacrum and narrow 
posterior pelvis force it forward into the narrowed an- 
terior portion. In order to utilize the available space, it 
must assume the posterior position, and so permit the 
smaller frontal diameter to adapt itself in the narrow 
anterior portion of the inlet. Since there is a general 
convergence of the four walls of the pelvis toward the 
outlet, the head meets with increasing resistance as it 
descends. In the larger forms of this type, midpelvic 
arrest occurs in the pelvis where forceps are difficult to 
apply, and version and breech extraction is equally 
dangerous. If the extreme forms are identified before 
the onset of labor, elective cesarean section can be 
sanely advised." Caldwell and Moloy used their analysis 
of pelvic architecture to advantage in developing the 
usefulness of x-ray pelvimetry (for instance, see Am. J. 
Roentgenol. Radium Ther. Nucl. Med. 41: 305-316, 
505-526, and 719-741, 1939). 


Seventeenth Annual Meeting of the 
Teratology Society 


The Teratology Society will hold its Seventeenth 
Annual Meeting May 15-18, 1977, at the Sheraton 
Inn/International Conference Center, Reston, Vir- 
ginia. 

For further information, write: John L. Sever, M.D., 
Ph.D., Infectious Diseases Branch, IR, National Insti- 
tute of Neurological Diseases and Stroke (NIH), 
Bethesda, Maryland 20014. 


19th Annual Meeting of the Health Sciences 
Communications Association 


The 19th Annual Meeting of the Health Sciences 
Communications Association will be held in In- 
dianapolis, Indiana, May 20-24, 1977. "Interpersonal 
Human Relations: Biomedical Communications Man- 
agement and Professional Development" will be the 
theme. For information, write to: Elmer Friman, 
HeSCA/Indy 77 Program Chairman, Medical Educa- 
tion Resources Program, Indiana University School of 
Medicine, 1100 W. Michigan St., Indianapolis, Indiana 
46202. 


First International Conference of the Society of 
Gynaecology and Obstetrics of Nigeria 


The First International Conference of the Society of 
Gynaecology and Obstetrics of Nigeria will take place 
at the Conference Centre, University of Ibadan, Oc- 
tober 16-23, 1977. The theme of the conference is 
"Obstetrics and Gynaecology in the Developing Coun- 
tries.” There will also be a symposium on “Difficult 
Labour." 

For further information, contact: Professor Vincent 
E. Aimakhu, M.R.C.O.G., Secretary, Conferrence Or- 
ganising Committee, Department of Obstetrics and 
Gynaecology, University College Hospital, Ibadan, 
Nigeria. 


XVI Congress of the Spanish Fertility Society 
and International Symposium on Cervical Factor 


The XVI Congress of the Spanish Fertility Society 
and International Symposium on Cervical Factor, or- 
ganized by the Spanish Fertility Society, will be held in 
Barcelona, October 23-27, 1977. Official reports will be 
givén on the effects of endoscopy on fertility, an- 
drologic diagnosis, and natural methods of family 
planning. Round-table discussions and courses for 
postgraduates will be included. 
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For information, write: Dr. Luis C. Pous-Ivern, Sec- 
retaria General, Sociedad Espanola de Fertilidad, la, 
Barcelona, 6, Spain. 


Prize Award and Certificate of Merit Award 
Offered by The Central Association of 
Obstetricians and Gynecologists 


The Central Association of Obstetricians and 
Gynecologists offers annual awards, totaling $1,500.00, 
for outstanding investigative or clinical work in the 
field of obstetrics and gynecology. Those eligible to 
compete are accredited physicians, teachers, research 
workers, and medical students whose work was done 
within the geographic area of the Association (Ala- 
bama, Arizona, Arkansas, Colorado, Idaho, Illinois, 
Indiana, lowa, Kansas, Kentucky, Louisiana, Michigan, 
Minnesota, Mississippi, Missouri, Montana, Nebraska, 
New Mexico, North Dakota, Ohio, Oklahoma, South 
Dakota, Tennessee, Texas, Utah, West Virginia, Wis- 
consin, and Wyoming). Manuscripts must be written 
expressly for this competition, and they must be origi- 
nal, not having been previously presented or pub- 
lished. Manuscripts, in quadruplicate, must be submit- 
ted to the Secretary not later than April 15, 1977. The 
author’s identity shall not show on any of the four 
copies, the only identification being a covering letter 
and an abstract not to exceed 150 words. The abstract 
should show the authors as they would appear on the 
published paper. The Prize Award of $1,000.00 and 
the Certificate of Merit Award of $500.00 will be 
presented to the successful authors at the annual meet- 
ing of the Association. These papers shall be presented 
by the essayists as part of the Scientific Program at the 
Annual Meeting, October 6, 7, and 8, 1977, at The 
Broadwater Beach, Biloxi, Mississippi. The papers will 
be offered for publication to the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY with the scientific pro- 
ceedings of the Association. For further details, write 
to: David G. Anderson, M.D., Secretary, The Central 
Association of Obstetricians and Gynecologists, Wom- 
en's Hospital, The University of Michigan Medical 
Center, Ann Arbor, Michigan 48104. e 


Recent Advances in the Management of Breast 

Cancer 

A postgraduate course, "Recent Advances in the 
Management of Breast Cancer," will be held at The 
Mount Sinai Medical Center, Fifth Ave. and 100th St., 
New York, New York, on Saturday, April 16, 1977, 
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from 9:00 a.m. to .5:00 P.M. Apply to: Director, The 
Page and William Black Post-Graduate School of 
Medicine, Mount Sinai School of Medicine, Fifth Ave. 
and 100th St, New York, New York 10099. Tele- 
phone: (212) 650-6737. 


Course in Gynecologic Laparoscopy 


The New Jersey Fertility Foundation is sponsoring a 
Course in Gynecologic Laparoscopy to be held June 
3-4 and October 14-15, 1977, at Roselle Park, New Jer- 
sey. The Course will be accredited for 20 cognates by 
the American College of Obstetricians and 
Gynecologists and 13 credits in Category I by the 
American Medical Association. 


IXth World Congress of Fertility and Sterility 


The IXth World Congress of Fertility and Sterility 
will be held April 12-16, 1977, in Miami Beach, 
Florida. Preceding the program on April 12, 1977, 
there will be a full day of postgraduate courses on the 
following subjects: Endoscopy, Surgical Aspects of In- 
fertility, Reproductive Endocrinology, Genetics and 
Immunology, Conception Control, Office Techniques 
in Treating Infertility, Management of the Infertile 
Male, and Reproductive Physiology for Clinicians. 

For additional information or if you desire to 
present a paper, contact: S. J. Behrman, M.D., De- 
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partment of Obstetrics and Gynecology, The Univer- 
sity of Michigan Medical Center, Ann Arbor, Michigan 
48104. 

For registration and housing, please write to the 
Congress Coordinators: Creative Associates, Suite 400, 
5005 Newport Dr., Rolling Meadows, Illinois 60008. 


First International Symposium on 
Epidemiological Evaluation of Drugs 


The First International Symposium on Epidemiol- 
ogical Evaluation of Drugs, sponsored by The Institute 
for Pharmacological Research *Mario Negri" and the 
Drug Epidemiology Unit of Boston University, will be 
held in Milan, Italy, May 2-4, 1977. For information, 
contact: Dr. G. Tognoni, Instituto di Ricerche, Far- 
macologiche “Mario Negri," Via Eritrea, 62, 20157 
Milano, Italy. 


Diagnosis and Management of the High Risk 
Pregnancy—1977 


A symposium on Diagnosis and Management of the 
High Risk Pregnancy—1977, sponsored by the De- 
partment of Obstetrics and Gynecology, will be held 
April 28-30, 1977, at the University of Louisville, 
Louisville, Kentucky. For information, contact: Office 
of Continuing Education, University of Louisville, 
School of Medicine, Louisville, Kentucky 40201. 
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pur ie IM , MOS 1D. oz 


ach tablet contains 0.5 mg 
norgestrel with 0.05 mg 
ethinyl estradiol 


Wyeth Laboratories 


Philadelphia* Pa 19101 





Happy homecoming forthe new mather.. 








For continued / 


relief of postepisiotomy 
discomfort send her home 
from the hospital with 


DERMOPLAST 


Aerosol 


What DERMOPLAST starts doing to relieve 
postepisiotomy discomfort in the hospital, it 
can keep doing at home—to help make the 
new mother's first days with her baby as 
enjoyable as they should be. DERMOPLAST 
permeates the suture line without affecting 

" sutures, and relieves itching that accom- 
panies tissue regeneration and hair regrowth. 










It will not dry or macerate the skin, and is 
easily removed with soap and water. 
DERMOPLAST is easy to apply —sprays from 
any angle. Available in three sizes, including 
convenient 3-oz. size that is especially de- 
signed for self-administration by the patient. 


DERMOPLAST Aerosol Spray contains: 
Benzocaine, w/w 4.596; benzethonium 
chloride, w/w 0.1%; menthol, w/w 0.5%; 
oxyquinoline benzoate, w/w 1.2%; and 
methyloaraben, w/w 2.0%. Inactive ingre- 
dients, vegetable oils and propellant. Also 
contains 1.9% isopropyl alcohol. 


For additional indications, full directions 
for use, and warnings, see label copy 
on DERMOPLAST Aerosol Spray can. 


Ayers | AYERST LABORATORIES 
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New York, N.Y. 10017 
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Cu- 





Probable first-year effectiveness of various 
contraceptive methods: 


` Intrauterine o 
copper contraceptive : 


A practical nonhormonal 
alternative to “the Pill” 





e A low cumulative failure rate of only 


1.7 per 100 women for the first year; 


Total abstinence T 7 700%) 2.5per 100 women after two years.’ 





Sterilization r x 
"The Pill" D. 200 oc 9996-99.39€! 


Saf-T-Coil and Lippes 
Condom T : 
Diaphragm with gel _ 
Withdrawal | 
Rhythm | 

Foam - is 
Gel or cream alone — 





e Minimal insertion pain for nulliparou: 


as well as multiparous women. 


e Excellent patient comfort with 


minimal menstrual blood loss attribus 
able to the presence of the Cu-/. 


References: 1. Advisory Committee on Obstetrics and 
Gynecology, Food and Drug Administration: Second Report or 
the Oral Contraceptives, Washington, D.C., U.S. Government 
Printing Office, August 1, 1969. 2. Data submitted by Searle 
Laboratories on file with the FDA. 3. Venning, G.R.: The Contre 
ceptive Pill, Br. Med. J. 2:899, 1961. 


The recommended technique for accurate 
fundal placement minimizes cramps, 
bleeding, expulsions (even pregnancies). 


Your Searle representative is proud to offer 
these educational materials to help you to improv 
your insertion technique: 

Pelvic models and “demonstrator” copper sevem 
for practice use. The model allows insertion errors 
to be noted at once for on-the-spot correction. 
Instructional film clearly and concisely delineate: 
the insertion procedure and, with animated 
sequences, shows the results of errors and how 
they may be avoided. 


Patient booklets present facts that your patient w 
need to help her make an informed choice regard? 
ing this contraceptive method. Additionally, they 
answer many questions arising after the insertions 

Your representative offers a patient log for the 
chronologic recording of insertions to aid in the 
recall of patients for reexamination or formreplace 
ments, plus form letters for notifying patients whe 
it is time for them to have their copper sevens 
replaced. 


Searle Laboratories 
SEARLE Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 
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Cu-79 (brand of intrauterine copper contraceptive) 

Description: The plastic component of the Cu-7 is 
composed of pharmaceutical grade polypropylene 
horsopolymer with barium sulfate added to render 
7t radiopaque. Its shape approximates the number 7; 
it is substantially smaller than previously available 
intrauterine devices 

Coiled around the vertical limb is 89 mg. of pure, 
virgin electrolytic copper wire providing 200mm? 
of exposed copper surface area. A polypropylene 
retrieval thread is fastened to the free end of the 
vertical limb of the Cu-7 

The Cu-7 is supplied with a simple tubular poly- 
propylene inserter. All components are sterile 
Action: Available data indicate that the contracep- 
tive effectiveness of the Cu-7 is enhanced by a mr 
nute quantity of copper released continuously from 
the copper coil into the uterine cavity. The exact 
mechanism by which metallic copper enhances the 
contraceptive effect of an IUD has not been conclu- 
sively demonstrated. Various hypotheses have been 
advanced, the most common being thot copper placed 
in the uterus interferes with enzymatic or other 
processes that regulate blastocyst implantation. 

Animal studies suggest that copper may play an 
additional role by reduction of sperm transport 
within the uterine environment 
Indication: The Cu-7 is indicated for contraception 
Contraindications: The presence of any of the fol- 
lowing, at the time of insertion, constitutes a contro- 
indication: pregnancy, abnormalities of the uterine 
cavity, acute pelvic inflammatory disease or a his- 
tory of repeated pelvic inflammatory disease, post- 
partum endometritis or infected abortion in the past 
three months, endometrial disease such as hyper- 
plasia or carcinoma and a known or suspected 
allergy to copper 
Warnings: Recent reports suggest an increased 
incidence of septic abortion associated in some in- 
stances with septicemia, septic shock and death in 
patients becoming pregnant with an IUD in place. 
In some cases, initia! symptoms have been insidious 
and not easily recognized. If pregnancy should 
occur with a Cu-7 in situ, the Cu-7 should be removed 
if the string is visible or, if removal proves to be or 
would be difficult, interruption of the pregnancy 
should be considered and offered as an option. If 
the patient elects to maintain the pregnancy and 
the Cu-7 remains in situ, she should be warned of 
the suggested incidence of increased risk of sepsis 
and followed with close vigilance. 

The long-term effects on the offspring of the 
presence of copper in the uterus during pregnancy 
are unknown. 

Perforations of the uterus have occurred. In this 
case the device should be removed immediately. 

The use of microwave therapy in patients with 
metal prosthetics may cause heot injury to the sur- 
rounding tissue. Therefore, microwave therapy to 
the abdominal and sacral areas should not be used 
on patients wearing a Cu-7 

Additional amounts of copper available to the 
body from the Cu-7 may precipitate symptoms in 
women with undiagnosed Wilson's disease, the 
incidence of which is one in two hundred thousand. 
Precautions: A pelvic examination should be done. 

Sound the uterus prior to insertion and exercise 
care to avoid perforation. Do not use excessive force. 
The possibility of insertion in the presence of on 
existing undetermined pregnancy is reduced if in- 
sertion is performed shortly following a menstrual 
period.The Cu-7 should not be inserted post partum 
or post abortion until involution of the uterus has 
been completed 

Occasional perforations of the uterus (.0395) have 
been reported, usually during insertion into po- 
tients less than two months post abortion or post 
partum. If penetration into abdominal cavity occurs 
laparotomy should be performed ond the device 
recovered. Local inflammatory reaction with abscess 
formatiag is o possibility if a device is left in the 
abdomen 

If any patient with a Cu-7 suddenly develops overt 
clinical hepatitis or abnormal liver function tests, 
appropriate diagnostic procedures should be 
initiated 

The Cu-7 should be removed if pelvic infection 
which is unresponsive to treatment occurs. 

The device should be replaced every two years 
There is no evidence of decreasing effectiveness 


with time before two years, but the contraceptive 
effectiveness of the Cu-7 after two years has yet to 
be established 

If the retrieval thread cannot be visualized it may 
have retracted into the uterus or have been broken 
off, or the Cu-7 may have been expelled. Localization 
usually may be made by feeling with a probe; if not, 
x-ray or sonography can be used. When the physi- 
cian elects to recover a Cu-7 with the thread not vis- 
ible, the removal instructions should be considered. 

The patient should be told that some light bleed- 
ing or cramps may occur during the first few days 
after insertion, but if these symptoms continue or 
are severe she should report to her physician. She 
should be instructed on how to inspect periodically 
to make certain that the thread still protrudes from 
the cervix and cautioned that there is no protection 
if the device has been expelled. She should also be 
cautioned not to pull on the thread and displace the 
Cu-7 and told to return in two years for its replace- 
ment 

A report has appeared in the literature suggesting 
that a copper-induced urticarial allergic skin reac- 
tion developed in a woman wearing a copper IUD. If 
symptoms of such an allergic response occur the 
patient should be instructed to tell the consulting 


physician that a copper-bearing device is being worn. 


Adverse Reactions: Perforation of the uterus has 
occurred 

The incidence of spontaneous abortion, when con- 
ception occurs with intrauterine devices in situ, 
appears to be increased over that in unprotected 
women 

Insertion cramping, usually of no more than a few 
seconds duration, may occur; however, some women 
may experience residual cramping for several hours 
or even days. Transient spotting or bleeding or pro- 
longation of menstrual flow may occur in the first 
few cycles. Uncommonly, pelvic infection has been 
reported, Complete or partial expulsion may some- 
times occur, particularly in those patients with uteri 
measuring less than 6.5 cm. by sounding The follow- 
ing complaints have also been reported, although 
their relation to the Cu-7 has not been established: 
amenorrhea or delayed menses, bockaches, cervical 
erosion, cystic masses in pelvis, vaginitis, leg pain 
or soreness, weight loss or gain, nervousness, dys- 
pareunia, and cystitis 
Dosage and Administration: A single Cu-7 is to be in- 
serted into the uterine cavity (see Precautions sec- 
tion). The small diameter of the Cu-7 enables easy 
insertion into the nulliparous as well as the multip- 
arous uterus. Present informotion indicates thot 
the efficacy is retained for at least 24 months. Until 
occurate data indicating a longer effective life be- 
come available, the Cu-7 should be removed and o 
new one inserted on or before 24 months from the 
date of insertion. If partial expulsion occurs, re- 
moval is indicated, and a new Cu-7 may be inserted 
Removal of the Cu-7 may also be indicated in the 
event of heavy or persistent bleeding. 
How Supplied: Available in cartons of 6 and boxes 
of 30ond 100 sterile units (Cu-7 with an inserter).and 
sufficient patient identification cards. 


Clinical Studies: Different event rates have been re- 
corded with the use of different intrauterine contra- 
ceptive devices. Inasmuch as these rates are usually 
derived from separate studies conducted by differ- 
ent investigators in several population groups, they 
cannot be compared with precision. Furthermore, 
event rates tend to be lower as clinical experience 
is expanded, possibly due to retention in the clinical 
study of those patients who accept the treatment 
regimen and did not discontinue due to adverse re- 
actions or pregnoncy. In clinical trials of the Cu-7 
conducted by Searle Laboratories, use effectiveness 
was determined as follows for parous and nullip- 
arous women, as tabulated by the life toble 
method. (Rates are expressed as events per 100 
women through 12 and 24 months of use.) This ex- 
perience encompasses 321,699 woman-months of 
use, including 12 months for 9,594 women and 24 
months for 7,599 


12 Months 24 Months 
Porous Nulliparous Porous Nulliporous 
Pregnancy 1.7 ha 2.5 2.1 
Expulsior 5.5 77 6.5 87 
Medical Removal 9.6 127 15.3 18.2 
Continugtion Rote 78.3 729 639 59.7 





Please see complete product labeling for insertion 
and removal techniques 


flexible, 
accurate, 
easy-to-read, 
disposable 


intrauterine 
sound 


e small diameter 
Same diameter as the Cu-7" intra- 


uterine copper contraceptive — 


only 3 mm. to facilitate sounding 


of even nulliparas with little 
patient distress. 


e As flexible as the inserter with 


Cu-7 inside. 


e accurate and legible 


After insertion of sound to the 


fundus, push the slide to the cervix, 
lift the proximal end of the slide to 


“lock” it in place on the sound; 
remove the sound and read the 


precise depth in centimeters at the 
pointer in the window of the slide. 


See your Searle representative 
for a demonstration. It will be worth 
your while to place your first order 


with your surgical supply house 


through a representative, who will 
make you a one-time introductory 
offer. Mark-7 is available in single- 


use units, packaged sterile in 
12s and 30s. 


New 


Mark-7 


brand of disposable intrauterine sound 


SEARLE | Searle Laboratories 
Division of G.D. Searle & Co 


Box 5110, Chicago. Illinois 60680 





Bacteroides 


may be implicated 

in a number of clinical situations, 

including... 

e Septic abortions 

e deep wounds 

e bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 

recommended prior to instituting roides are benign. But in infectious 

therapy with Chloromycetin situations they can be extremely 

(chloramphenicol). However, in virulent. A 

some situations, it may be neces- | Fortunately, most bacteroides 

sary to administer Chloromycetin infections are susceptible to 

before sensitivity tests have been Chloromycetin (chlorampheni- - ; 

completed. col) therapy. Yet, all too often their drugs are ineffective or 
presence goes undetected. So contraindicated. 

Bacteroides are the most prevalent today, many authorities recommend But when bacteroides are 

microbial flora of man. They are early—and vigorous—treatment cated, Chloromycetin (chic 

anaerobic, aero-intolerant, non- with Chloromycetin when the phenicol) therapy may wel 

sporeforming, nonmotile, gram- clinical impression suggests thata conservative course. For, i 

negative bacilli. They most often Bacteroides infection is present. situations, the benefits-to- 


appear in mixed infections, and are Chloromycetin must be used only with Chloromycetinis very f: 


highly opportunistic. Further, they in those serious infections for See next page for full presc 
are very difficult to culture. which less potentially dangerous information. 
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often an indication for 


CHLOROMYGETIN 


(chloramphenicol) Sodium Succinate 
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— Prescribing information—Chloromycetin 


peeo napamloo Sodium Succinate 
or intravenous administration 


WARNING 

Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 


IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 1096 solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 

ACTIONS AND PHARMACOLOGY 

In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 

Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 


- a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 


Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 6896 to a 
high of 9996 over a three-day period. From 896 to 1296 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 


—in the microbiologically active free form. Despite the 


small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred mcg/ml 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 


in maternal blood. 

INDICATIONS 
In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. chloramphenicol 


owever, may be 


e chosen to initiate antibiotic therapy on the clinical 


-impression that one of the conditions below is be- 
Jieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 


* discontinued, as soon as Foes if less potentially 


dangerous agents are indicated by such tests. The 


decision to continue use of chloramphenicol rather 
than annthar antihiatic whan hath ara suanested hv 
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in vitro studies to be effective against a specific 
athogen should be based upon severity of the in- 
ection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 
it is not recommended for the routine treatment of 
the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 
accordance with the concepts expressed above. 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
c) Rickettsia 
d) Lymphogranuloma-psittacosis group 
e) Various gram-negative bacteria causing bacte- 
romia, meningitis, or other serious gram-negative infec- 
ions 
f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*in the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration. should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
v carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs. the drua should be promptly withdrawn. 
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4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. "Gray Syndrome” 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
d progressive pallid cyanosis; 

3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 5% dextrose injection. 


Adu DOSAGE 


its 
Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol cf conceritration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 
Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kicneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniqu€s. (In- 
formation available on request.) 


HOW SUPPLIED 
NDC 0071-1089-10 (Steri-Vial® No. 57) 

Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per milliliter 
(1 g/10 ml). Available in packages of 10 vials. 

CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 
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Now you can have continuous Fetal pH monitoring. 
Only from Roche Medical Electronics. 
A major breakthrough due to the patented Roche electrode. 





he Roche Fetal pH Monitor* operates 
xclusively with Roche Fetasonde* 
'etal Monitors. The system digitally 
lisplays fetal pH measurements and 
nen records them on a unique chart 
long with uterine contractions and 
stal heart rate. 


‘he electrode, which determines fetal 
H and fetal ECG, can be attached to 
he presenting part after 3 cm of dilation. 
shanges in fetal tissue pH, especially 
n the presence of FHR deceleration 
md Bradycardia, represent an addi- 
ional index of fetal distress and accu- 
asely reflect metabolic dysfunction. 


‘he Roche continuous pH monitor elim- 
nates time-consuming, multiple scalp- 
icreening and provides more information. 
Delivery following FDA review. 


} . 
hadical Electronics nc. C ROCHE > ROCHE MEDICAL ELECTRONICS INC. 


Ciiciian LUAtemmann.i ^ DArhainr Cranhiins ALL CA^ COO 85860 annoa 


O Please send me detailed literature on 
the new Roche Fetal pH Monitor and 
Fetasonde* Fetal Monitors. 


O Please have my Roche Sales Repre- 
sentative call to arrange a demon- 
stration of Roche fetal monitoring and 
fetal pH instrumentation. 


Name Telephone 


Hospital ^ 





Address 
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The treatment of dysmenorrhea with naproxen sodium 818 
Milan R. Henzl, M.D., Veasy Buttram, M.D., Eugene J. Segre, M.D., and 

Stuart Bessler, Ph.D. 

Palo Alto, California, and Houston, Texas 


Clinical, pathologic, and genetic findings in a case of 46,XY pure gonadal 824 
dysgenesis (Swyer's syndrome). |. Dysgerminoma and gonadoblastoma 

Anthony P. Amarose, Ph.D., Aikaterini A. Kyriazis, M.D., Elizabeth Dorus, Ph.D., and 

Freidoon Azizi, M.D. 

Chicago, Illinois 


Clinical, pathologic, and genetic findings in a case of 46,XY pure gonadal 829 
dysgenesis (Swyer’s syndrome). Il. Presence of H-Y antigen 

Elizabeth Dorus, Ph.D., Anthony P. Amarose, Ph.D., Gloria C. Koo, Ph.D., and 

Stephen S. Wachtel, Ph.D. 

Chicago, Illinois, and New York, New York 


Effect of prenatal treatment with ethinyl estradiol on the mouse uterus 832 
and ovary 

Yoshiko Yasuda, M.D., Dr.Med.Sci., Takahide Kihara, M.S., and 

Hideo Nishimura, M.D., Dr.Med.Sci. 

Kyoto, Japan 


Obstetrics 





Inhibition of premature labor: A multicenter comparison of ritodrine 837 
and ethanol 

Niels H. Lauersen, M.D., Irwin R. Merkatz, M.D., Nergesh Tejani, M.D., 

Kathleen H. Wilson, B.S., Alberta Roberson, R.N., Leon I. Mann, M.D., and 

Fritz Fuchs, M.D. 

New York, New York, Cleveland, Ohio, and East Meadow, New York 


Surface IgM on lymphocytes from pregnant women 846 


Y. W. Loke, M.A., M.D., S. S. Brook, M.B., D.Obst. R.C.O.G., and Gail E. Allen 
Cambridge, England 


Dilatation and curettage for second-trimester abortions 850 


A. Alberto Hodari, M.D., Jose Peralta, M.D., Pablo J. Quiroga, M.D., and 
Enrique B. Gerbi, M.D. 
Detroit, Michigan 


Coagulation and fibrinolysis in molar pregnancy '855 


Mario Lopez-Llera, M.D., Maria de la Luz Espinosa, M.D., José Niz Ramos, M.D., and 
Manuel Diaz de Leon, M.D. 
*. Mexico, D.F., Mexico 


(Contents continued on page 9) 





The versatile, new colposcope from 
Frigitronics is an invaluable diagnostic tool 
for your practice. Using computer-designed 
optics and a brilliant controllable light 
source, this fine instrument presents a 
superb stereoscopic image of magnified 
tissues and exposed landmarks, not visible 
to the unaided eye. 


The Frigi-colposcope is 1009/o American 
made and features interchangeable 
oculars, to offer magnifications from 10x to 
40x. Convenient, large controls, for easy 
accessibility, aid in precise positioning and 
focus adjustment. And a red-free green 
filter, to emphasize vascular patterns, is built 
in and controlled by a simple toggle wheel. 

Colpophotography is possible with a 
special camera adaptor. A useful consultation 
tube is also available for simultaneous 
viewing by a student or associate. 


The Colposcope from Frigitronics 
combines European experience with domestic 
engineering to provide a high-quality, all 
American made instrument — with prices 
starting under $2,000. 


at the history 
of Gynecology 





James Marion Sims 1813-1883 


The achievements of James Marion 
Sims are generally credited with 
raising Gynecology to a respected 
medical specialty. Known as the 
"Father of American Gynecology" 
and “The Architect of the Vagina," 
his early contributions literally 
brought diagnostic and surgical 
methods out of the '*dark ages." 


Sims' invention of the vaginal 
speculum and discovery of a useful 
knee-chest position helped him 
develop and perfect a successful 
surgical technique for curing victims 
of vesicovaginal fistulas. 


In 1855 he established the first 
"Women's Hospital” in New York 
and while president of the American 
Medical Association he founded the 
American Gynecological Society. 


You'll soon be receiving the 
first in a special series from 
Frigitronics, ''Memorable 
contributions to the practice of 
Gynecology,” featuring Sims and 
other early practitioners. 


_ frigitronics. 


OF CONNECTICUT INCORPOR 
77O RIVER ROAD, SHELTON; CT 06484 203/929-6321 
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Fetus, placenta, and newborn 


A simple method of fetal and neonatal heart rate beat-to-beat variability 861 
quantitation: Preliminary report 


Houchang D. Modanlou, M.D., Roger K. Freeman, M.D., and Patricia Braly, B.S., 
with the technical assistance of Svein B. Rasmussen 
Long Beach, California 


Fetal growth after premature rupture of membranes 869 


R. C. Albrecht, Lieutenant Junior Grade (MC) USNR, R. C. Cefalo, 
Captain (MC) USN, P. E. Lewis, Lieutenant Commander (MC) USN, and 
J. P. Smith, Captain (MC) USN 

Bethesda, Maryland 


Effect of antepartum betamethasone treatment on cortisol levels in cord 871 
plasma, amniotic fluid, and the neonate 


S. Sybulski, M.Sc., Ph.D. 


Montreal, Quebec, Canada 


Neonatal scalp abscess following intrapartum fetal monitoring: 875 
Prospective comparison of two spiral electrodes 


Donald M. Okada, M.D., and Anthony W. Chow, M.D. 


Torrance, California 


Steroid hormone changes in fetal blood during labor 879 


Kiyoshi Arai, M.D., and Takumi Yanaihara, M.D. 
Tokyo, Japan 


Classic pages 


A study of frozen sections of the pelvis with description of an operation for 884 
pelvic prolapse 

Alfred Baker Spalding 

Surgery, Gynecology and Obstetrics, vol. 29, pp. 529-536, 1919 


Communications in brief 


Combined intrauterine and tubal ectopic pregnancy: A possible case 885 
of superfetation 


L. H. Honoré, F.R.C.P.(C.), and K. G. Nickerson, F.R.C.S.(C.) 


Vancouver, British Columbia, Canada 
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How would you handle 
the high-risk perinatal patient? 


This new Mosby book combines the thinking of renowned specialists 
to offer you proven approaches to high-risk perinatal problems. 


A New Book! 
PERINATAL INTENSIVE CARE 


This practical new book discusses clinical aspects of perinatal intensive care, 
from both maternal and neonatal perspectives. Organized into three parts, it begins with 
conceptual problems (socio-economic status related to perinatal outcome; regionalization; 
etc.). Section two focuses on logistical problems of identifying high-risk patients. The third 
and largest section of the book then examines a wide range of specific areas of clinical 
management. For each area an acknowledged authority offers his own proven approach to 
the problem — rather than an exhaustive review of all approaches available. Topics 
covered run the entire gamut of perinatology — from genetics through elective delivery, 
premature delivery, fetal and neonatal monitoring, anesthetic management, infections, 
transport, and how all this relates to total patient care. 

Edited by Silvio Aladjem, M.D. and Audrey K. Brown, M.D.; with 28 contributors. 
July, 1977. Approx. 416 pages, 634" x 934", 70 illustrations. About $28.50. 


D ORDER BY PHONE! Call (800) 325-4177 ext. 10. In Missouri call collect — (314) 
872-8370 ext. 10. 9 am to 5 pm (CST), Monday through Friday. 


MOSBY 


TIMES MIRROR 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS. MISSOURI 63141 
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Erythroblastosis fetalis with hydrops resulting from anti-Kell 887 
isoimmune disease 
F. D. Frigoletto, M.D., and I. J. Davies, M.D. 


Boston, Massachusetts 


Coagulation of the infundibulopelvic ligament during laparoscopic tubal 888 
sterilization: A report of an unusual complication 

Ernst G. Bartsich, M.D., F.A.C.O.G., Jaime H. Cremona, M.D., and 

Thomas F. Dillon, M.D., F.A.C.O.G. 

New York, New York 


Microglandular hyperplasia of the endocervix following long-term 888 
estrogen treatment 

Yoshiaki Tsukada, M.D., M. Steven Piver, M.D., and Joseph J. Barlow, M.D. 

Buffalo, New York 


Anosmia and hypogonadism associated with elevated luteinizing hormone 889 
levels and multiple congenital anomalies 


Jerome H. Check, M.D., Abraham E. Rakoff, M.D., F.A.C.O.G., 
Alvin F. Goldfarb, M.D., F.A.C.O.G., and Philip Slipyan, M.D. 
Philadelphia, Pennsylvania 


Uterine leiomyoma with hemangiopericytomatous foci: Histogenetic 891 
implications 
Louis H. Honoré, F.R.C.P.(C.) 


Vancouver, British Columbia, Canada 
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For the special needs of patient: 
with hard, dry stools 


Hard, dry stools hurt, and may be hazardous by causing straining. SENOKOT S Tablets offer 
comfortable relief by softening the stool and stimulating its movement. 





Provides standardized senna concentrate, 

a clinically established laxative of choice 

Standardized senna concentrate is a gentle, effective neuroperistaltic stimulant with 
documented effectiveness in thousands of patients. Its virtually colon-specific, gentle, 
predictable action is generally free of side effects at proper dosage levels. 


Provides DSS, the classic stool softener 
DSS in SENOKOT S Tablets complements the laxative effect of standardized senna 
concentrate by “moistening” and softening the stool for smoother and easier passage. 


Comfortable overnight action 

With DSS and standardized senna concentrate, SENOKOT S Tablets provide both softness 
and stimulation for constipated patients with hard, dry stools. Taken at bedtime SENOKOT S 
Tablets usually induce predictable, comfortable evacuation the next morning. 


Purdue Frederick 


© COPYRIGHT 1976, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 
A8339 178576 


Senokot 


( standardized senna concentrate and dioctyl sodium sulfosuccinate ) tablets 


the" S"stands for softener 
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David G. Anderson George W. Mitchell, Jr. 
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/ Why pregnant patients get along 
so well with Abbott hematinics. 


(And vice versa. 


Minimal chance of gastric upset. 
To minimize gastric distress—an important consideration in 


pregnancy—Abbott hematinics supply iron in controlled-release 
form: the Gradumet* It's patented. 


The Gradumet is engineered to deliver maximum release of iron 
after the tablet passes the stomach. 


Right amount of Folic Acid. 
Both Abbott hematinics contain the exact U.S. RDA’ of folic acid 


for pregnancy—800 mcg. 


Optimal patient compliance. 
Dosage is once-a-day; helps to assure patient cooperation: 


1. U.S. Pat. No. Re. 27,107. 


2. Federal Register, 41:46172, Oct. 19, 1976. 
3. Porter, A.M.W., Brit. Med. J., 1:218, 1969. 


Fero-Folic-500 s» 


Controlled -Release Iron 
525 mg. of Ferrous Sulfate (equivalentto 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 


500 mg. Ascorbic Acid (as sodium ascorbate) 
Plus 800 meg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin B:2 is deficient. Precaution: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


Iberet-Folic-500 » 


Controlled-Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin Bi (Thiamine 
Mononitrate), 6 mg.; Vitamin Ba (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bia 
(Cyanocobalamin), 25 mcg. 


Plus 800 meg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warnings: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bie is deficiegt. Precaution: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac-,,, 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 


Allergic sensitization has 
been reported following both - 
oral and parenteral adminis- $ sesorr 


tration of folic acid. 7033181 
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help your p 


WITCH HAZEL / /3 
PADS (Pe 
CAT. #5040 


PERINEZE® 


SPRAY 
CAT. #5200 





WITCH HAZEL PADS. 
Provides soothing, 
comforting, temporary relief of discomfort 
of external hemorrhoids, anorectal surgery 
and episiotomies. Used in place of, or in 
addition to, toilet tissue. 


PERINEZE SPRAY. An anesthetic aerosol 
for temporary relief of perineal 
suturing and hemorrhoids. 


BABY’S BIRTH RECORD. CAT. #5300 
8-1/2x11 Full color picture of baby’s 
blocks suitable for framing. Can be 
imprinted with hospital name. 


Send for free 1977 catalogue 
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Cooper St. and Rt. 130/Burlington, N.J. 08016 
Phone (609) 386-6565 


PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Two files hold an entire year's 
issues. Designed to keep your journal copies near at hand in 
your office, library, or home. 

Your case is heavy bookbinder's board in a rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.25 each, postpaid (3 for 
12., 6 for $22.). Add $1.00 postage per case for orders outside 
U. S. Satisfaction unconditionally guaranteed or vour money 
back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid ^ library cases for AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY at $4.25 each 
(3/$12., 6/$22.) 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you ... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





Because we are aware that there is no ‘right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 
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Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 

All articles published in this Journal must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article 
and should conform to the style of the Cumulated Index 
Medicus, viz., name of author, article title, name of periodical, 
volume, page, and year. Authors are encouraged to limit 
references to 16, except for Communications in Brief, limited 
to 2, Current Investigation and Clinical Opinion, limited to 
6, and Current Developments for which there is no limit. 
Illustrations accompanying manuscripts should be num- 
bered, provided with suitable legends, and marked lightly 
on the back with the author's name. Authors should indicate 
on the manuscript the approximate position of tables and 
text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
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propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 
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tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
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written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
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of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
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submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the Journal 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 
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Publishers, The C. V. Mosby Company, 118309 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
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The scar is obvious, but the chief concern of every premenopausal 
woman facing bilateral oophorectomy is that somehow, suddenly, 
she must face what might have been years away: the symptoms of 
the menopause. 


For many women this fear is a real one, because surgical removal 
of the ovaries may bring about the abrupt onset of menopausal 
symptoms: hot flushes, sweats, palpitations, globus hystericus, and 
other symptoms due to estrogen deficiency. Moreover, such 
symptoms are often more severe than those that accompany the 
gradual estrogen decline of the physiological menopause. 


Relief can be prompt. For most women, estrogen replacement 
with PREMARIN (Conjugated Estrogens Tablets, U.S.P.) can begin 
shortly after surgery—right in the hospital. PREMARIN can minimize 
the intensity and duration of vasomotor symptoms such as flushes 
and sweats, and help tide the patient over this distressing period of 
physiologic adjustment. 


Relief can be long-term. Continued on a cyclic basis after 
discharge, at minimum effective doses, PREMARIN may help retard 
or prevent many of the long-term sequelae of estrogen deprivation, 
particularly genital tissue atrophy and osteoporosis* 


PREMARIN. When the menopauseis premature...and when it isnt. 


*Conjugated Estrogens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
See Prescribing Information. 
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Complete text of package circular 


PREMARIN® Brand of 
 Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of 
endometrial cancer in postmenopausal women exposed to exogenous 
estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose.3 In view of these findings, when estrogens are used for the treatment of 
menopausal symptoms, the lowest dose that will control symptoms should 
be utilized and medication should be discontinued as soon as possible. 

| When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration; it therefore appears prudent to util- 
ize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all 
cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5.6 This risk has been estimated as not 
greater than 4 per 1000 exposures.’ Furthermore, a high percentage of such 
exposed women (from 30 to 90 percent) have been found to have vaginal 
adenosis,8-12 epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are precur- 
sors of malignancy. Although similar data are not available with the use of 
other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 
defects and limb reduction defects.13-16 One case control study!6 esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1. per 1000. 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these 


"uses. 

If PREMARIN is used during pregnancy, or if the patient becomes pregnant 
while taking this drug, she should be apprised of the potential risks to the 
fetus, and the advisability of pregnancy continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral ad- 
ministration contains a mixture of estrogens, obtained exclusively from natural 
sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant 
mares’ urine. It contains estrone, equilin, and 17«-dihydroequilin, together with 
smaller amounts of 17«-estradiol, equilenin, and 17«-dihydroequilenin as salts 
of their sulfate esters. 

CLINICAL PHARMACOLOGY: Estrogens are important in the development 
and maintenance of the female reproductive system and secondary sex charac- 
teristics. They promote growth and development of the vagina, uterus, and fallo- 
pian tubes, and enlargement of the breasts. Indirectly, they contribute to the 
shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 


. tion of the nipples and genitals. Decline of estrogenic activity at the end of the 


menstrual cycle qan bring on menstruation, although the cessation of pro- 
gesterone secretion is the most important factor in the mature ovulatory cycle. 
However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 
gonadotropins. 

The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and are well absorbed from the 
gastrointestinal tract. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 


Saag OQens enter the cell and are transported into the nucleus. As a result of 
* 


trogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver. Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 


.* conjugates are strongly acidic and are ionized in body fluids, which favor excre- 


tion through the kidneys since tubular reabsorption is minimal. 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National 
Academy of Sciences — National Research Council and/or other information, 
FDA has classified the indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous 
symptoms or depression, which might occur during menopause, and they 
should not be used to treat these conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and 
men with metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely 
used for the prevention of postpartum breast engorgement, controlled stud- 
ies have demonstrated that the incidence of significant painful engorgement 
in patients not receiving such hormonal therapy is low and usually responsive 
to appropriate analgesic or other supportive therapy. Consequently, the bene- 
fit to be derived from estrogen therapy for this indication must be carefully 
weighed against the potential increased risk of puerperal thromboembolism 
associated with the use of large doses of estrogens.20.22 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PUR- 
POSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO 
THE FETUS (SEE BOXED WARNING). 

"Probably" effective: For estrogen deficiency-induced osteoporosis, and 
only when used in conjunction with other important therapeutic measures 
such as diet, calcium, physiotherapy, and good general health-promoting 
measures. Final classification of this indication requires further investigation. 






























CONTRAINDICATIONS: Estrogens should not be used in women (or men) with 
any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 

WARNINGS 

1. Induction of malignant neoplasms. Long term continuous administration of 
natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now 
reports that estrogens increase the risk of carcinoma of the endometrium 
in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, ! 7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility.18 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in the 
risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens!7 similar to the 2-fold increase previously noted in 
users of oral contraceptives.19-24 |n the case of oral contraceptives the increased 
risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. 
There are several serious adverse effects of oral contraceptives, most of which 
have not, up to now, been documented as consequences of postmenopausal 
estrogen therapy. This may reflect the comparatively low doses of estrogen used 
in postmenopausal women. It would be expected that the larger doses cf 
estrogen used to treat prostatic or breast cancer or postpartum breast engorge- 
ment are more likely to result in these adverse effects, and, in fact, it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens 
for prostatic cancer and women for postpartum breast engorgement.20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32.33 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34,35 If feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism, or during periods of prolonged im- 
mobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found,17-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular or coronary artery diseasé and 
only for those in whom estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been shown in a large 
prospective clinical trial in men37 tc increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of this 
size are used, any of the thromboembolic and thrombotic adverse effects associ- 
ated with oral contraceptive use should be considered a clear risk. 
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b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with 
¿he use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen prepara- 
tions but should be considered in estrogen users having abdominal pain and ten- 
derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a 
significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
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The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 

Administration should be cyclic (e.g, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to Six . 
month intervals. 

Usual dosage ranges: Vasomotor symptoms — 1.25 mg daily If the patient has 
not menstruated within the last two months or more, cyclic administration is 
started arbitrarily. If the patient is menstruating, cyclic administration is started 
on day 5 of bleeding. 

Atrophic vaginitis and kraurosis vulvae—0.3 to 1.25 mg or more daily, depend- 
ng upon the tissue response of the individual patient. Administer cyclically. 

. Given cyclically: Female hypogonadism. Female castration. Primary ovarian 
failure. Osteoporosis. 

Usual dosage ranges: Female hypogonadism — 2.5 to 7.5 mg daily, in divided 
doses for 20 days, followed by a rest period of 10 days' duration. If bleeding does 
not occur by the end of this period, the same dosage schedule is repeated. The 
number of courses of estrogen therapy necessary to produce bleeding may vary - 
depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day . 
estrogen-progestin cyclic regimen with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P), 2.5 to 7.5 mg daily in divided doses, for 20 days. During the last _ 
five days of estrogen therapy, give an oral progestin. If bleeding occurs before this — 
regimen is concluded, therapy is discontinued and may be resumed on the fifth . 
day of bleeding. ; 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically. Adjust — 
dosage upward or downward according to severity of symptoms and response of 


ha 


E should not be prescribed for longer than one year without another physical ex- the patient. For maintenance, adjust dosage to lowest level that will provide 
amination being performed. effective control. ; i 
2. Fluid retention — Because estrogens may cause some degree of fluid reten- Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. l 
- tion, conditions which might be influenced by this factor such as epilepsy, 3. Given for a few days: Prevention of postpartum breast engorgement— 
migraine, and cardiac or renal dysfunction, require careful observation. 3.75 mg every four hours for five doses, or 1.25 mg every four hours for five days. 

3. Certain patients may develop undesirable manifestations of excessive 4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg. 
estrogenic stimulation, such as abnormal or excessive uterine bleeding, three times daily. The effectiveness of therapy can be judged by phosphatase de- 
mastodynia, etc. terminations as well as by symptomatic improvement of the patient. 

4. Oral contraceptives appear to be associated with an increased incidence of Inoperable progressing breast cancer in appropriately selected men and 
mental depression.24 Although it is not clear whether this is due to the estrogenic postmenopausal women. (See INDICATIONS)— Suggested dosage is 10mg 
or progestogenic component of the contraceptive, patients with a history of three times daily for a period of at least three months. 
depression should be carefully observed. Treated patients with an intact uterus should be monitored closely for signs of - 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. endometrial cancer and appropriate diagnostic measures should be taken to rule 

6. The pathologist should be advised of estrogen therapy when relevant speci- out malignancy in the event of persistent or recurring abnormal vaginal bleeding. 
mens are submitted. HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— 

7. Patients with a past history of jaundice during pregnancy have an increased Each purple tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each 
risk of recurrence of jaundice while receiving estrogen-containing oral con- yellow tablet contains 1.25 mg in bottles of 100 and 1,000. Also in unit dose 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the package of 100. No. 867 —Each red tablet contains 0.625 mg in bottles of 100 
medication should be discontinued while the cause is investigated. and 1,000. Also in unit dose package of 100. No. 868 — Each green tablet con- _ 

8. Estrogens may be poorly metabolized in patients with impaired liver function tains 0.3 mg in bottles of 100 and 1,000. 
and they should be administered with caution in such patients. PHYSICIAN REFERENCES: 1.Ziel, H.K., ef al: N. Engl. J. Med. 293:1167-1170, 

9. Because estrogens influence the metabolism of calcium and phosphorus, 1975. 2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM, et 
they should be used with caution in patients with metabolic bone diseases that al: N. Engl. J. Med. 294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 
are associated with hypercalcemia or in patients with renal insufficiency. 294:1259-1262, 1976. 5. Herbst, A.L., et al.: N. Engl. J. Med. 284:878-881, 1971. 
10. Because of the effects of estrogens on epiphyseal closure, they should be 6. Greenwald, P, et al: N. Engl. J. Med. 285:390-392, 1971. 7. Lanier, A, et al.: 
used judiciously in young patients in whom bone growth is not complete. Mayo Clin. Proc. 48:793-799, 1973. 8.Herbst, A, et al: Obstet. Gynecol. - 
11. Certain endocrine and liver function tests may be affected by estrogen-con- 40:287-298, 1972. 9. Herbst, A, et al. Am. J. Obstet. Gynecol. 118:607-615, . 
taining oral contraceptives. The following similar changes may be expected with 1974. 10. Herbst, A., et al: N. Engl. J. Med. 292:334-339, 1975. 11.Stafl, A., et al: 
larger doses of estrogen: Obstet. Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al; Obstet. Gynecol. 

a. Increased sulfobromophthalein retention. 44:531-545, 1974. 13. Gal, I., et al: Nature 216:83, 1967. 14. Levy, EP, et al.: 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- Lancet 7:611, 1973. 15. Nora, J., et al: Lancet 1:941-942, 1973. 16. Janerich, 
bin 3; increased norepinephrine-induced platelet aggregability. D.T. et al: N. Engl. J. Med. 297:697-700, 1974. 17. Boston Collaborative Drug Sur- 

c. Increased thyroid binding globulin (TBG) leading to increased circulating veillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al.: N. Engl. 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- J. Med. 295:401-405, 1976. 19. Boston Collaborative Drug Surveillance Program: 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free Lancet 1:1399-1404, 1973. 20. Daniel, D.G., et al: Lancet 2:287-289, 1967. © 
T4 concentration is unaltered. 21. The Veterans Administration Cooperative Urological Research Group: J. Urol. 

d. Impaired glucose tolerance. 98:516-522, 1967. 22. Bailar, J.C.: Lancet 2:560, 1967. 23. Blackard, C., et al: 

e. Decreased pregnanediol excretion. Cancer 26:249-256, 1970. 24. Royal College of General Practitioners: J. R. Coll. 

f. Reduced response to metyrapone test. Gen. Pract. 13:267-279, 1967. 25.Inman, W. H. W., et al: Br. Med. J. 2:193-199, 

g. Reduced serum folate concentration. 1968. 26. Vessey, M. P, et al.: Br. Med. J. 2:651-657, 1969. 27. Sartwell, P.E., et al: 

h. Increased serum triglyceride and phospholipid concentration. Am. J. Epidemiol. 90:365-380, 1969. 28. Collaborative Group for the Study of 
B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning. Stroke in Young Women: N. Engl. J. Med. 288:871-878, 1973. 29. Collaborative | 
C. Nursing Mothers. As a general principle, the administration of any drug to nurs- Group for the Study of Stroke in Young Women: J.A.M.A. 237:718-722, 1975. 
ing mothers should be done only when clearly necessary since many drugs are 30. Mann, J.l., et al: Br. Med. J. 2:245-248, 1975. 31. Mann, J.l., et al: Br. Med. J. 
excreted in human milk. 2:241-245, 1975. 32.Inman, WH.W, et al; Br Med. J, 2:203-209, 1970. 
ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 33. Stolley, PD., et al: Am. J. Epidemiol. 102:197-208, 1975. 34. Vessey MP, et al; - 
adverse effects on the fetus, increased incidence of gallbladder disease, and Br Med. J. 3:123-126; 1970. 35.Greene, GR, et al: Am. J. Public Health - 
adverse effects similar to those of oral contraceptives, including thrombo- 62:680-685, 1972. 36. Rosenberg, L. ef al: N. Engl. J. Med. 294:1256-1259, - 
embolism.) The following additional adverse reactions have been reported with 1976. 37.Coronary Drug Project Research Group: JAMA. 274:1303-1313, 
estrogenic therapy, including oral contraceptives: 1970. 38. Baum, J., et al: Lancet 2:926-928, 1973. 39. Mays, ET, et al: J. AMAA. — 

1. Genitourinary system: Breakthrough bleeding, spotting, change in 235:730-782, 1976. 40. Edmondson, H.A., et al: N. Engl. J. Med. 294:470-472, 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 1976. 41. Pfeffer, R.I., et al: Am. J. Epidemiol. 103:445-456, 1976. 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion; cystitis- 7710 
like syndrome. 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal; Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. » 

4. Skin: Chloasma or melasma which may persist when drug is discontinued; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp 
hair; hirsutism. 

5. Eyes: Steepening of corneal curvature; intolerance to contact lenses. 

6. CNS: Headache, migraine, dizziness; mental depression; chorea. 

7. Miscellaneous: Increase or decrease in weight; reduced carbohydrate 
toleránce; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 
estrogen-containing oral contraceptives by young children indicate that serious Lnd 


^. ill effects do not occur. Overdosage of estrogen may cause nausea, and with- 
| drawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 

1. Given cyclically for short-term use only: For treatment of moderate to severe 
vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae associated with the 
menopause. 
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Ongoing clinical- 


Premarketing clinical trials of LO/OVRAL 


- showed a remarkably low incidence of breakthrough 


bleeding. Now, after almost twice the total cycles 


. among 1633 women, the incidence of breakthrough 
- bleedingt remains gratifyingly low— an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 
in Clinical Trials Cycles 


Cycle 1 12 24 36 20,312 
Break- 


through 


Bleeding 9.0% 3.1% 2.1% 23% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment." These latter patients were considered 
"fresh" if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 
women “fresh” to oral contraceptives or 
switched from other oral contraceptives 
Switched from 

“Fresh” to Oral Other Oral Statistical 
Contraceptives Contraceptives Difference 


Break- . 
through Not 
Bleeding 2.776 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 
effectiveness is unsurpassed. In clinical trials among 
1633 women for a total of 20,312 cycles, only two 
pregnancies were reported. This, according to Pearl’s 
formula, represents a pregnancy rate of 0.13 per 

100 woman-years' usage. 


tSerious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE. Contraindications, 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIEF 
should be carefully considered. 


See important information on next page. 
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LO/OVRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28° 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak” dispensers. 











IN BRIEF: 

INDICATIONS AND USAGE: LO/OVRAL* is indicated for the prevention of pregnancy in women 
who elect to use oral contraceptives as a method of contraception. 

CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag- 
nosed abnormal genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 


^ WARNINGS: 






embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 





1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 

and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 

was 4 to 9.5 times greater in users than in nonusers. 

An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 

an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 


y- factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 


was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 

In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 

- to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 

were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 

the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk. 

. The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 

increases with age. Ora! contraceptives are, however, an independent risk factor for these events. 

The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
eThis latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 


i | the condom or diaphragm backed up by early abortion. 


» 
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The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 
The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 
A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 
2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. 
In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 

. onlyoral contraceptives. 

. Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 


f has been well-documented. 


In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 

associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
F appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tendemess, abdominal mass or shock. 
. A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugeto this type of malignancy is not known at this time. 5. Use in Pregnancy, 
Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones — both 
estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
P eimignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
-. that they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
. * hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 

tHreatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 

-- in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 

` 4, Jotreat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
| tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 
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for these indications, and there is no evidence from well-controlled studies that progestins are effective M, 
for these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has beea weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an altemate method of contraception in an attempt to determine if the symptorn is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 
change in comeal curvature (steepening); cataracts; changes in libido; chorea; changes ih appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi- 
forme; erythema nodosum; hemorrhagic eruption; ® 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have 
not been reported following acute ingestion of large 
doses of oral contraceptives by young children. each tablet contains 0.3 hel rgestrel 
Overdosage may cause nausea, and withdrawal with 0.03 mg. ethinyl estradiol, Wyeth 
bleeding may occur in females. Wyeth Laboratories Phila., Pa. 19101 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, i.e., the clini- 
cal diagnosis and management of certain disease entities. Papers should range 
from eight to twenty typed pages, including illustrations, tables, and figures 
which clarify the author's management. References are limited to sixteen cita- 
tions. Mail to Frederick P. Zuspan, M.D., Editor. 





Management of carcinoma in situ of the vulva 


JOHN P. FORNEY, M.D.* 

C. PAUL MORROW, M.D. 
DUANE E. TOWNSEND, M.D. 
PHILIP J. DiSAIA, M.D. 

Los Angeles, California 


Concern about multicentricity and occult invasion has led authorities to recommend total 
vulvectomy in the management of carcinoma in situ of the vulva (VCIS). Of these 
considerations, only occult invasion has sufficient import to contraindicate a more 
conservative therapeutic approach. VCIS is being diagnosed with increasing frequency in 
young women for whom the deforming and sexually crippling effects of vulvectomy are 
especially repugnant. Because of its distinctive success in localizing preinvasive and early 
invasive squamous neoplasia of the cervix, colposcopy and directed biopsy were employed 
in evaluating all patients seen in our vulva clinic since 1971. Of 27 consecutive patients 
considered to have VCIS, 24 were treated either by local excision, skinning vulvectomy, 
topical 5-fluorouracil (5-FU), or cryosurgery. In no instance was occult invasion missed 
on pretreatment evaluation, and only one patient has developed a new in-situ lesion 
following conservative surgical therapy. Topical 5-FU therapy was unsuccessful in six of 
six cases. These results demonstrate that total vulvectomy for VCIS can be replaced 
successfully with more conservative operations. (AM. J. OBSTET. GYNECOL. 127: 801, 
1977.) 


From Los Angeles County-University of Southern 
California Medical Center, Department of Obstetrics and 
Gynecology, Division of Gynecologic Oncology. *Senior Clinical Fellow. Present address: Assistant 


Reprint requests: Dr. C. Paul Morrow, Women's Professor, Department of Obstetrics and Gynecology, 
Hospital, Rm. L903, 1240 N. Mission Rd., Los Angeles, University of Texas, Southwestern Medical School, 
California 90033. 5323 Harry Hines Blvd., Dallas, Texas 75235. 
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The incidence of vulvar carcinoma in situ appears to 
be on the rise and the average age at the time of diag- 
nosis is lower. Traditional treatment has been total vul- 
vectomy because of concern over covert in-situ disease, 
metachronous development of neoplasia in the unex- 
cised vulvar skin, and failure to detect or treat occult 
invasive carcinoma. Aside from being sexually dis- 
abling and physically deforming, vulvectomy does not 
allow for the possibility that in-situ carcinoma may be 
unifocal nor does it ensure against the development of 
new lesions. For most women, maintenance of vulvar 
integrity is important to complete sexual fulfillment 
and a healthy feminine self-image. For these reasons, 
we have adopted a more conservative therapeutic 
plan of management for VCIS. Clinical-pathologic cor- 
relation, therapeutic rationale, and preliminary treat- 
ment results are presented. 


Material and methods 


From January, 1971, when the vulvar clinic was first 
established at Women’s Hospital, to July, 1975, the 
gynecologic oncology service at the Los Angeles 
County-University of Southern California Medical 
Center evaluated all intramural patients believed to 
have vulvar neoplasia. Work-up included a careful 
gross and colposcopic examination of the cervix, va- 
gina, and vulva. Initially, toluidine blue staining was 
used frequently, but histologically proved carcinoma in 
situ failed to stain in several instances, and excoria- 
tions, so common in pruritic vulvar disease, often re- 
tained the dye. For these reasons and the success of the 
colposcopic examination, toluidine blue staining was 
not employed throughout the studv period. Sites for 
biopsy were selected on the basis of the amount of 
keratinization, lesional ulceration, induration or nodu- 
larity, unusual vascular configuration, and enhance- 
ment of the lesion following the application of acetic 
acid. The presence of multiple or large lesions of a 
homogeneous character were biopsied in one or two 
representative areas. 

A clinical-pathologic review was conducted by the 
authors, and only patients with lesions fulfilling the 
criteria of carcinoma in situ as proposed by the Inter- 
national Society for the Study of Vulvar Disease,! (“dis- 
orientation and a loss of epithelial architecture which 
extends, throughout the full thickness of the 
epithelium, not including the most superficial layers in 
tissue from keratinizing surfaces") were included in the 
study. Of the 29 consecutive patients meeting these 
criteria for the diagnosis of VCIS, 24 were treated with 
conservative means. Depending upon the distribution 
of diseased tissue, the number and colposcopic texture 
of lesions, and patient factors such as age and health 
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status, treatment consisted of local excision, cryosurgi- 
cal ablation, topical 5-fluorouracil* (5-Fu), the vulvar 
skinning technique of Rutledge and Sinclair,” or total 
vulvectomy. Treatment was selected on the basis of 
cosmetic and functional results, as well as efficacy. The 
5-FU was applied to the vulva daily by the patient until 
the lesions or adjacent normal skin began to ulcerate. 
The treatment course was repeated at four- to six-week 
intervals, depending upon the response of the lesion 
and patient discomfort. 


Results 


Clinical features. The average age of the 29 patients 
in the study group was 39 years, ranging between 19 
and 67. The ethnic composition was Mexican- 
American, 1; Black, 5; White, 23. Medical histories of 
patients in the study group revealed the following 
prior diagnoses: squamous neoplasia of the cervix or 
vagina, 9; vulvar condyloma acuminata, 9; somatic skin 
malignancy, 2; leukemia, 2; vulvar dystrophy, 2; 
herpetic vulvitis, 1; and syphylis, 1. Pruritis, more often 
considered a symptom of lichen sclerosus, was the 
presenüng complaint in 21 patients. The remaining 
eight women in the study were asymptomatic. None of 
the cases was diagnosed during pregnancy. 

Lesional distribution. Geographically, the VCIS le- 
sions were generally confined to the nonhairy perineal 
skin. The epithelium of the vulva between the crests of 
the labia majora (especially the labia minora) and the 
perineal body were clearly preferential sites. Although 
the clitoral prepuce was involved in some cases, the 
clitoris itself was not. In five instances, the disease ex- 
tended beyond the true vulva onto the perianal mucosa 
(Fig. 1) and skin of the natal cleft; one woman had 
in-situ lesions lateral to the labial-crural folds. As Table 
I indicates, unifocal lesions occurred as often as mul- 
tifocal ones and often were quite small. In contrast, 
multifocal lesions were usually extensive and exhibited 
a great tendency to become confluent. The latter dis- 
tribution was more common in younger women (aver- 
age age, 31 years). 

Pathology. With the use of a gross description in 10 
cases and color photographs in nine others, histologic 
correlation revealed six lesions which clinically and 
pathologically met all criteria for Bowen's disease’: a 
well-demarcated, dull red patch  microscopically 
characterized by elongation of the rete pegs, acan- 
thosis, and a disordered stratum Malpighii in which 
there are multinucleated giant cells, vacuolated cells, 
frequent bizarre mitoses, and individual cell keratiniza~ 
tion (Fig. 2). The lesions of two women fulfilled the 
criteria for carcinoma in situ simplex described by 
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Fig. 1. Carcinoma in situ of the vulva in a 22-year-old nulli- 
gravid white women previously treated with cryosurgery for 
carcinoma in situ of the cervix. All hyperpigmented areas 
showed carcinoma in situ, including the small perianal lesions. 
The patient was treated by skinning vulvectomy and split- 
thickness skin graft. 


Abell and Gosling*: a white plaque which histologically 
reveals subtle cellular neoplastic changes without 
bizarre multinucleated cells. No patient in this series 
had the red, velvety lesion typical of erythroplasia of 
Queyrat. The lesions of 21 patients met all or several of 
the histologic criteria for Bowen's? disease but did not 
show the gross features he described. These lesions 
were variously white-gray to brown-black in color and 
were usually warty or eczematoid, less often smooth 
and shiny. Some authors have designated these lesions 
as "Bowenoid." 

Treatment. The results of the various therapeutic 
methods employed in the 29 study patients are pre- 
sented in Table II. Except for two patients whose 
therapy is pending, all have been treated by the au- 
thors. The general approach was to treat by local exci- 
sion or cryosurgery when the vulvar lesions were small 
and discrete but not necessarily unifocal. Extensive, 
multifocal disease was managed by topical 5-FU or 
skinning vulvectomy with a split-thickness skin graft. 
In the early years of this series, one woman, who would 
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Table I. Vulvar carcinoma in situ 


Extent of disease No. 
Unifocal 
<l cm. 5 
>] cm. 9 
Multifocal 
Limited 4 
Extensive 11 
Beyond vulva 5 





Table II. Treatment and results 














Recur- 
rence 


Persis- 
tence 





Average 
(mo.) 






Modality 





Vulvectomy 31 12-40 0 

Skinning 25 6-50 0 l 
vulvectomy 

Local excision(s) 11 24 6-36 l 0 

Cryosurgery 4 28 8-48 

5-Fu 6 67 

Untreated 2 


a Ó———— Ó—— — — ———— 


*One patient had a standard vulvectomy, and two had a 
modified vulvectomy. 


+Three patients were subsequently treated by skinning vul- 
vectomy and two by cryosurgery. 


now be a candidate for a lesser procedure, underwent 
total vulvectomy. More recently, a modified vulvec- 
tomy has been used for keratinized, extensive lesions 
because of the risk of occult invasion, and, in the el- 
derly woman, because the long hospitalization required 
with skin grafting does not seem justified. This 
modified procedure is similar to the skinning vulvec- 
tomy, but instead of application of a split-thickness 
graft the skin lateral to the resection is undermined 
and sutured to the vaginal margins. 

Among the 27 treated patients there were eight fail- 
ures observed during the follow-up interval. Six fail- 
ures belonged to the 5-FU treatment group. In this 
group, patient discomfort and poor lesional response 
were so marked in five cases that therapy was stopped 
after a single treatment course. Keratinized lesions 
exhibited no response to 5-FU. Five of the patients for 
whom the 5-FU treatment failed underwent skinning 
vulvectomy or cryosurgery. The sixth patient continues 
to use 5-FU two and one half years after initeation of 
therapy, although some disease persists. 

Although there were no failures among the three 
patients undergoing vulvectomy at our institution, the 
only patient in our series who had prior treatment was 
one for whom a previous vulvectomy had failed. 
Perineal recurrence in this patient was treated by local 
excision. One year later the patient died of chronic 
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Fig. 2. Photomicrograph of vulvar carcinoma in situ. This picture of acanthosis, loss of cellular 
stratification, and frequent mitoses is the most frequent histologic finding and is commonly referred 
to as Bowen's disease. (Original magnification x 200.) 


lymphocytic leukemia and osteomyelitis of the sym- 


_ physis pubis; the latter was a sequel to the vulvectomy. 
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One of the eight patients treated by primary skinning 
vulvectomy developed a new lesion lateral to the graft 
18 months later. This lesion is now being treated with 
5-FU. Of the 10 patients undergoing local excision for 
limited disease, one experienced recurrence at the 
margin of resection, presumably the result of an in- 
adequate excision. This was excised and 30 months 
later the patient is free of disease. Four patients, all 
with small lesions, were treated by cryosurgery as pre- 
viously described.? The first three had a very short life 
expectancy because of severe medical ailments; the 
fourth was managed by cryosurgery following the suc- 
cess noted in the initial cases. 

Follow-up of the study group ranged from six 
months to five years. Twenty-five patients have been 
observed for a minimum of one year, 10 have been 
observed for over two years, and four have been 
observed for more than three years after therapy. 


Comment 


Neither the etiology of vulvar intraepithelial squa- 
mous ngpplasia nor the reason for its apparently in- 
creasing occurrence in our society is known. Chemical 
carcinogens, infectious agents, and local environmental 
conditions have all been implicated as causative factors. 
For example, arsenic compounds, long known to cause 
similar lesions on somatic skin surfaces, have been indi- 
cated as responsible for two cases of VCIS reported by 
Friedrich. Woodruff and associates’ have noted that, 


histologically, certain cases of VCIS have proliferative 
response resembling neoplasia incited by the venereal 
wart virus. While nine patients in our series had a his- 
tory of vulvar condyloma acuminata, the reliability of 
this information is dubious since many patients with a 
referral diagnosis of condyloma acuminata proved to 
have "warty" appearing in-situ lesions. Type 2 herpes- 
virus also has been anecdotally linked to vulvar neo- 
plasia. Friedrich* reported the case of a teen-age girl 
who developed herpetic vulvitis in the first trimester of 
pregnancy. This was followed by a maculopapular 
eruption diagnosed as Bowenoid carcinoma in situ in 
the second trimester of the same pregnancy. The lesion 
disappeared spontaneously after delivery. In-situ vul- 
var carcinoma unassociated with herpes infection has 
also been reported to regress spontaneously post par- 
tum.” The predilection of VCIS to develop in areas that 
are constantly moist and warm suggests that hygiene 
may play a role in its genesis. In addition, some 
gynecologists have postulated that undergarments 
which enhance these environmental factors may con- 
tribute to the development of this disease. 

The finding in our study that VCIS tends to be more 
extensive in young women implies that the lesion may 
be selt-limited, at least in some cases. However, this 
speculation cannot be validated because of the current 
lack of interpretable data concerning the natural his- 
tory of VCIS. It is understandable that clinicians almost: 
uniformly have treated this disease at the time of diag- 
nosis rather than observed its behavior. It is possible to 
determine retrospectively the age of these lesions, and 
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Fig. 3. Colpophotograph of vulvar carcinoma in situ. The 
sharply demarcated, coarsely granular white plaques have 
been treated with 3 per cent acetic acid. These lesions are 
located just beneath the clitoris. (Original magnification x 13.) 


there can be no assessment of the propensity for spon- 
taneous remission without a policy of nonintervention. 
If this lesion is able to persist for years, the apparent 
increase in the carcinoma in situ of the vulva witnessed 
today, particularly in young women, may result from 
improved surveillance and early detection and not 
from any real increase in occurrence. 

The known association of VCIS with invasive vulvar 
carcinoma clearly incriminates this lesion as potentially 
invasive, but the time factor and risk frequency are 
unknown. The variations in terminology of vulvar 
squamous neoplasia could impede progress in elucidat- 
ing the pathogenesis of VCIS, and we recommend the 
universal adoption of the terminology proposed by the 
International Society for the Study of Vulvar Disease. 
This society has deleted the subtypes of VCIS: Bowen's 
disease, carcinoma in situ simplex, and erythroplasia of 
Queyrat. Not only is it impossible to categorize many 
‘lesions according to these subtypes but also there is 
apparently no important difference in their clinical 
presentation or biological behavior. 

The practicing gynecologist should anticipate seeing 
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Table III. Evaluation and management of suspected 
vulvar neoplasia 


Pin a ee I Na EA 
Gross examination 
and colposcopy of 
vulva, vagina, 
and cervix 


Directed biopsies of 
representative areas 
or 
excision biopsy 





Benign (lichen VCIS Invasive 
sclerosus, hyperplastic carcinoma 
dystrophy, etc.) Local excision, 
cryosurgery, Radical 





Medical management superficial vulvectomy operation 





an increasing number of women, especially young wom- 
en, with vulvar carcinoma in situ. He must recognize 
that the traditional therapy of total vulvectomy is not 
only undesirable but also unwarranted. This operation 
unnecessarily removes important tissues (clitoris, mons 
veneris, and the bulvocavernous fat pad) and does not 
encompass all the vulvar and perineal skin at risk for 
developing carcinoma in situ. Of itself, multifocality is 
no impediment to conservative therapy. By restricting 
treatment to the diseased skin (including the hair folli- 
cles and adnexal glands) and mucous membranes, the 
major portion of the vulva can be preserved. Should 
new lesions appear, it is a simple matter to retreat con- 
servatively. 

The colposcope has proved to be valuable in de- 
lineating suspicious areas within grossly normal 
epithelium. While patterns of mosaicism and puncta- 
tion (hallmarks of intraepithelial carcinoma of the cer- 
vix and vagina) usually were not observed, most lesions 
had a characteristic sharply demarcated, elevated white 
plaque (Fig. 3). The application of 3 per cent acetic acid 
enhances the contrast between the normal and neo- 
plastic epithelium. This magnifying instrument can 
detect very small lesions which might be missed on 
gross visual examination, thus reducing the risk of "re- 
currence." Only the threat of covert invasive carcino- 
ma can justify total vulvectomy for VCIS. Our experi- 
ence demonstrates that this contingency can be met by 
the pretreatment evaluation scheme employes in this 
study (Table III). Not a single surgically treated case in 
which the initial evaluation detected only carcinoma in 
situ had invasive (or microinvasive) carcinoma in the 
surgical specimen. Furthermore, during the period of 
this study, two cases of occult invasive carcinoma were 
detected by directed biopsy during routine evaluation. 
Emphasis must be placed, however, on the need for 
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adequate pretreatment tissue examination, including 
excision biopsy of keratinized lesions and sample biop- 
sies of ulcerated, indurated, and colposcopically sus- 
picious areas. 

While the modified vulvectomy described above and 
skinning vulvectomy offer important advantages over 
complete, deep removal of the vulvar tissues, neither 
can be accepted as the final therapeutic solution for 
patients with diffuse VCIS. Although our experience 
indicates that topical 5-FU will not replace surgical 
therapy, it seems inevitable that some means of selec- 
tively destroying the neoplastic epithelium, including 
its extensions into the subjacent hair follicles and 
glands, will be devised. 
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No procedure for VCIS should be considered defini- 
tive. Patients with this disease have a high risk of de- 
velopment of dysplastic and invasive lesions of squa- 
mous epithelium throughout the genital tract, and 
long-term surveillance after treatment is mandatory. 
This widely recognized fact is reconfirmed by our 
series in which nine of 29 women had experienced 
squamous neoplasia of the vagina or cervix. In addi- 
tion, patients with VCIS also have an increased risk 
of internal malignancy, particularly lymphoma or 
leukemia, as noted in our study group. 
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GYNECOLOGY 


Unilateral tuboovarian abscess: A distinct entity 


STEVEN H. GOLDE, M.D. 
ROBERT ISRAEL, M.D. 
WILLIAM J. LEDGER, M.D. 
Los Angeles, California 


In a 30 month interval at the Los Angeles County-University of Southern California 
Medical Center, 85 patients had tuboovarian abscesses removed that were unrelated to 
complications of pregnancy. Thirty-seven patients (44 per cent) of the 85 had unilateral 
abscesses. Twenty patients (54 per cent) of the 37 patients with a unilateral abscess were 
using an intrauterine contraceptive device (IUD). In 13 (65 per cent) of the 20 women 
using an IUD, the foreign body was a Dalkon Shield. Unilateral pelvic abscesses can 
occur with or without the presence of an IUD. (AM. J. OBSTET. GYNECOL. 127: 807, 


1977.) 


In 1973, the Gynecology Service of the Women’s Hos- 
pital, Los Angeles County-University of Southern 
California Medical Center, became aware of an un- 
usual infectious disease problem. Within a short 
period, two patients were admitted with unilateral pel- 
vic abscesses, and each was using a Dalkon Shield in- 
trauterine contraceptive device (IUD). These cases 
prompted a review of our own operative experience in 
patients with a tuboovarian abscess to see if a re- 
lationship existed between IUD use and severe pelvic 
infections. Other groups" ? have reported an associa- 
“tion between unilateral tuboovarian abscess and IUD's; 


however, these studies did not survey the occurrence of 


unilateral tuboovarian abscesses in women not using 
intrauterine contraception. We have reviewed our ex- 
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perience with severe pelvic infection to provide these 
data. 


Materials and methods 


The operating room log at the Women's Hospital 
was reviewed during the interval, July 1, 1973, to De- 
cember 31, 1975. Only surgically proved infections 
were included so that their location and extent could be 
ascertained. There were 3,582 major surgical proce- 
dures performed, of which 123 had the diagnosis of 
tuboovarian abscess (3.4 per cent). Thirty-eight pa- 
tients were eliminated from the study for the following 
reasons: 18 underwent colpotomy drainage only, so the 
extent of the intrapelvic disease could not be assessed; 
15 patients presented with postpartum or postabortion 
abscesses and these are frequently unilateral’; and five 
patients had prior surgical extirpation of the contralat- 
eral adnexa. The remaining 85 patients represent the 
data base for this review. Contraceptive history was ob- 
tained at the time of admission. Operative findings 
were reviewed from the dictated operative notes and 
personal interviews with the gynecologists involved. 
The pathologic and bacteriologic reports were also 
studied. Bacterial cultures were available from 37 pa- 
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Table I. Location of 85 tuboovarian abscesses 


Location Per cent 
Unilateral 37 44 
Bilateral 48 56 





Table II. Relationship between abscess location and 


IUD use 
Location IUD Total 
Unilateral 20 (54%) 17 (46%) 37 
Bilateral 12 (25%) 36 (75%) 48 
Total 32 (38%) 53 (62%) 85 





Xi. = 6.33. P< 0.025. 


Table III. Relationship between abscess location and 


type of IUD 
Location Dalkon Shield Total 
Unilateral 13 (65%) 7 (3596) 20 
Bilateral 7 (58%) 5 (42%) 12 
Total 20 (62.5%) 12 (37.5%) 32 


Xx; .=0.P=NS. 


tients from whom both aerobic and anaerobic cultures 
had been obtained with the use of direct-plating 
technique and incubation in a Gas-Pak* system.* 


Results 


The study population ranged in age from 18 to 62 
years (mean, 33 years). Three patients were post- 
menopausal. Twenty-six patients were Mexican-Amer- 
ican, 27 were Black, 30 were Caucasian, one was Orien- 
tal, and one was American Indian. 

Table I indicates the location of the abscesses. 
Thirty-seven patients (44 per cent) of the 85 women 
had unilateral abscesses. Although either fine adhe- 
sions or tubal phimosis were often present in the con- 
tralateral adnexa, no abscess formation was encoun- 
tered and a clearly definable tube and ovary were 
identified. Of the 85 women (Table II), 32 (38 per 
cent) were utilizing an IUD. Whereas unilateral ab- 
scesses were found in 20 of 37 (54 per cent) of those 
patients using an IUD, 12 of 48 bilateral abscesses (25 
per cent) occurred in women using this contraceptive 
method, However, there were almost an equal number 
of unilateral abscesses occurring in patients using (20) 
and not using (17) an IUD. Of the 32 women with an 
IUD, 20 (62.5 per cent) had a Dalkon Shield in utero 
(Table III). The remaining 12 women had a Lippes 
Loop (nine), Saf- T-Coil (one), or Copper T (two). Thir- 


' *Gas-Pak is a trademark of Becton Dickinson and Company 
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teen (65 per cent) of the 20 women with unilateral 
tuboovarian abscesses had a Dalkon Shield IUD. 

Table IV lists the abscess location, duration of use, 
and possible contributing factors to infection in the 32 
patients with IUD's. All Dalkon Shield users had their 
devices in utero for one year or more, and only three 
had other historical problems that might have con- 
tributed to the development of pelvic infection. The 12 
patients using the other IUD's usually had a shorter 
time period between insertion and abscess detection. 
Additionally, all but two gave a history of possible con- 
tributing factors to the subsequent development of 
pelvic infection. 

Table V shows the number and species of isolates 
recovered from 37 of 85 patients who had undergone 
complete culture collection (aerobic and anaerobic). 
Anaerobic bacteria were recovered from 32 (87 per 
cent) of these 37 patients. 


Comment 


The introduction of IUD's in Europe in the 1920's 
was reported to be associated with a high incidence of 
salpingo-oophoritis. Lehfeldt? reported that 10 per 
cent of 500 patients using vaginally anchored silkworm 
devices developed pelvic inflammation. Whether mag- 
nified out of proportion or real, the concern over pel- 
vic sepsis led to the virtual abandonment of in- 
trauterine contraception.* However, a renewed interest 
in global population planning in the 1950's yielded a 
reassessment of the IUD. The successful experiences 
of Oppenheimer’ in Israel and Ishihama? in Japan en- 
couraged Lippes" and others to design and develop 
plastic IUD's. The occurrence of salpingo-oophoritis 
with these new IUD's did not seem to be a significant 
clinical problem. In the largest report to date on IUD 
use," the removal rates for pelvic infection ranged 
from 1.3 to 2.5 per 100 users after two years of use. 
However, the rate for the first month was substantially 
higher than the rates for later months. In fact, when 
the first month after insertion was divided into two ` 
equal periods, the removal rate for salpingitis in the 
first half of the month (7.7 per 100 women) was sig- 
nificantly higher than rates for any subsequent period. 
By four to six years after insertion, the removal rate 
resulting from salpingitis had fallen to 0.9 per 100 
women. 

Serious pelvic infection was found to be a very in- 
frequent problem. Wilson and Dilts' reported two 
cases of pelvic abscess formation associated with IUD 
use. Willson and Ledger" described 11 patients who 
developed salpingo-oophoritis associated with Lippes 
loops. One patient in this group presented with bilat- 
eral tuboovarian abscesses. In the first study to spe- 
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Table IV. Thirty-two patients with pelvic abscesses 
and associated IUD's 










Possible 
contributing 
factors 





Abscess 
location 


Dalkon Shield 

A. Y. Bilateral 1 History pelvic in- 
flammatory disease 

E R l None 

M. T L l None 

O. F L l None 

P. M R 1% None 

M. P R 1% None 

S.F Bilateral 1% None 

M. V Bilateral 2 None 

L.W Bilateral 2 None 

C.G Bilateral 2 None 

E.A L 2 None 

T. B Bilateral 2% Gonococcus contact 

E. A L 2% None 

M.R R 2% None 

S.M L 3 None 

C.J Bilateral 3 History of pelvic in- 
flammatory disease 

P.D R 3 None 

C. D L 3 None 

V.G. L 4 None 

K. H. L 5 None 

Lippes Loop 

D. F E 3days Recent insertion 

L.F L ] mo. Recent insertion 

T. B R 2 mo. Inserted 1 mo. post 
partum 

SF. Bilateral 1!5 yr. None 

H. C. Bilateral 3yr. History of pelvic in- 
flammatory disease 

L. W. Bilateral 3 yr. Removed | mo. after 
therapeutic abortion 

C. C. L 4 yr. History of pelvic in- 
flammatory disease 

R. C. L .Dyr. Endometrial cavity 
probed 1 mo. prior 
to admission 

M. E. Bilateral 6 yr. None 





R = Right; L = left. 


cifically suggest an association between pelvic infection 
and the use of intrauterine devices, Wright and 
Laemmle? reported 82 cases of salpingitis wherein 43 
per cent of the study population used IUD's. 

Two recent reports have associated tuboovarian 
abscess formation with IUD use." ? Both studies com- 
mented that the pelvic abscesses were markedly un- 
usual due to their unilateral location. This is in marked 
contrast to our series, where 37 (44 per cent) of the 85 
patients with tuboovarian abscess presented with un- 
ilateral disease. Admittedly, the contralateral adnexa 
were not completely normal in every instance but the 
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Table IV—Contd 










Possible 
contributing 
factors 







Abscess 
location 





Patient 





Other devices 


ye, L 3 mo. 
(Saf-T-Coil) 


Endometrial cavity 
probed 6 wk. prior 


to admission 


L. W. R lyr. Device removed for 
(Cu-T 220) bleeding 2 wk. prior 
to admission 
RS Beto Bilateral 3 mo. Device removed at 3 
(Cu-T 200) mo. for pain (lapa- 


roscopic diagnosis 
of pelvic inflamma- 
tory disease) 





Table V. Aerobic and anaerobic organisms isolated 
in 37 patients with pelvic abscesses 


Organism | No. 


Aerobic 

Gram positive 
Streptococcus 2 
Staphylococcus aureus (coagulase positive) l 


Gram negative 
E. coli 24 
Klebsiella 7 
Proteus 6 
Pseudomonas 2 
Actinobacter 2 
Citrobacter l 


Anaerobic 

Gram positive 
Peptococcus 10 
Peptostreptococcus 8 
Unidentified Gram positive l 


Gram negative 
Bacteroides fragilis 19 
Fusobacterium 3 





extent of their pathology was in all cases mild, ranging 
from peritubal adhesions and small inflammatory cysts 
to tubal phimosis. Significantly, there was no abscess 
formation encountered and, in every case, there were 
clearly definable adnexal structures identified. The 
presence of a normal, functioning contralateral tube 
and ovary was confirmed in one patient who sub- 
sequently conceived an intrauterine pregnaycy one 
year after unilateral salpingo-oophorectomy. 

The greatest number of unilateral abscesses occur- 
red in women using the Dalkon Shield and accounted 
for 13 (65 per cent) of 20 patients. This is in close 
agreement with the series reported by Taylor and as- 
sociates' where 9 (56 per cent) of 16 patients dem- 
onstrating unilateral abscesses were using this device. 


(ME eee 
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Another characteristic feature between Dalkon Shield 
use and subsequent abscess formation was the long 
period of time from insertion to abscess detection. This 
interval ranged from one to five years. Tatum and as- 
sociates'* ' demonstrated that live, recoverable bac- 
teria could ascent the Dalkon’s multifilamentous tail by 
capillary action in studies of in vitro and in vivo Dalkon 
Shields. Furthermore, these bacteria could egress 
through microscopic breaks in the outer nylon sheath 
of these tails. Such breaks were found in 9 per cent of 
sterile, unused devices, representing manufacturing de- 
fects. In addition, Tatum and associates!* showed that 
breaks could occur in intact Dalkon Shields after a 
period of intrauterine exposure and, in time, present a 
pathway for ascending infection. 

An ascending pathway for infection seems apparent 
upon review of the microbiological data (Table V). The 
organisms recovered from the abscesses can be isolated 
from the lower genital tract of asymptomatic sexually 
active women. The frequent recovery of anaerobes and 
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the common isolation of Bacteroides fragilis from these 
patients suggest that antibiotics effective against an- 
aerobes should be used in the therapy of patients 
suspected of having this entity. 

The operative care of patients with a unilateral 
tuboovarian abscess represents a break in the tradition 
of complete operative removal of both adnexa. Twelve 
of the 37 patients had only the unilateral abscess re- 
moved, and none of these patients has required a sec- 
ond operation for infection. One patient subsequently 
has conceived an intrauterine pregnancy. 

Our study indicates that the Dalkon Shield is more 
likely to be the IUD found when a unilateral abscess 
occurs in the presence of an IUD. However, although 
20 (54 per cent) of the 37 patients who developed a 
unilateral abscess had a concurrent IUD, the other 17 
(46 per cent) patients did not. It seems apparent that 
unilateral tuboovarian abscess is a distinct clinical entity 
even without the presence of an IUD. 


—U———————————— t 
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Electron microscopy of adrenergic, cholinergic, and 
'*p-type'' nerves in the myometrium and a special kind 
of synaptic contacts with the smooth muscle cells 


B. SPORRONG, Pu.D., M.D. 
L. CLASE,-M.D. 

CH. OWMAN, PuH.D., M.D. 
N. -O. SJÖBERG, Pu.D., M.D. 
Lund, Sweden 


In the cat uterus, three types of axons have been identified by electron microscopy on the 
basis of the appearance of the synaptic vesicles in the axon varicosities following 
treatment with 5-hydroxydopamine: (1) most axons were adrenergic, with numerous small 
osmiophilic vesicles of a diameter of approximately 50 nm. together with large (100 to 
150 nm. in diameter) granules, (2) some axons contained only empty small granules 
together with the large granules; these are probably cholinergic, and (3) a small number 
of the axon varicosities had only large-sized vesicles with a moderately electron-dense 
content. They are interpreted as a polypeptide type of nerves (“p-terminals”). Close 
appositions at a distance of 25 nm. were sometimes found between the varicosities. A 
specialized neuromuscular connection was found: the muscle cells at "the end" of muscle 
bundles extended small stout processes, containing numerous myofilaments, onto a small 


nerve bundle, the distance being 20 to 25 nm. (AM. J. OBSTET. GYNECOL. 127: 811, 


1977.) 


THE ADRENERGIC innervation of the myometrium 
has been well elucidated in numerous species—in- 
cluding man—primarily by fluorescence histo- 
chemistry, and the origin and distribution of the 
nerves have been clarified on the basis of denervation 
experiments combined with chemical determinations 
of norepinephrine.! In the cat, about two thirds of the 
postganglionic adrenergic fibers in the myometrium 
run in the hypogastric nerves, whereas the remainder 
originate in peripheral ganglion formations located in 
the uterovaginal junction,’ thus belonging to the 
system of short adrenergic neurons.' 
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However, surprisingly little has been done to clarify, 
at the electron-microscopic level, the structural basis 
for a functional relation between the adrenergic nerve 
terminals and uterine nonvascular smooth muscle cells. 
Silva? reported on the ultrastructure of the innervation 
in the rat uterus, but did not make any attempt to 
classify the nerves in detail, though some of the fibers 
containing granular vesicles were interpreted as 
adrenergic. It was concluded? that the spatial rela- 
tionship between nerve fibers and muscle cells in 
the myometrium was comparable to that found in 
smooth muscle generally. In the rabbit myometrium, 
Hervonen and Kanerva’ distinguished between ad- 
renergic and nonadrenergic nerves by the use of 
potassium permanganate fixation. However, they 
could not find neuromuscular contacts closer«han 200 
nm. 

In the present study on the relationship between 
adrenergic nerves and uterine nonvascular smooth 
muscle cells, cats of the 
particularly high density of such nerves as previously 
revealed by fluorescence microscopy.” The "false 
transmitter," 5-hydroxydopamine  (5- 


were chosen because 
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Fig. 1. Small nerve bundle, partly enclosed by a Schwann cell sheath (Sch) and consisting mainly of 
preterminal axons (as evidenced by the relatively small number of vesicles), running in the collagen- 
ous stroma of the cat uterus. The electron-dense appearance of the vesicles indicates that the fibers 


are mainly of the adrenergic type. (X 15,000.) 


OHDA), was used to identify the adrenergic nerve 
terminals. 


Material and methods 


Five adult anestrus cats were used (the cyclic phase 
was determined by microscopic examination of stained 
vaginal smears). After pretreatment with 5-OHDA 
(200 mg. per kilogram, intraperitoneally, twice daily 
for 3 days), the animals were anesthetized by an 
intraperitoneal injection of nembutal (30 mg. per 
kilogram body weight), the chest was quickly opened, 
and a cannula inserted through the left ventricle into 
the ascending aorta where the tip was fixed by a 
ligature. Fixation was carried out by perfusion with a 
2.5 per cent glutaraldehyde solution in 0.1M phos- 
phate bifffer (pH 7.2) for 15 minutes. Small pieces 
from the uterine horns as well as from the cervix- 
isthmus region were dissected out and immersed in the 
same fixative for another hour. The specimens were 
postfixed in 2 per cent osmium tetroxide in the same 
buffer and embedded in araldite (Durcopan ACM; 
Fluka AG) or Vestopal W. They were contrasted en bloc 


with uranyl acetate before embedding. Semithin 
sections were cut on a Pyramitome (LKB) and stained 
with methylene blue for orientation. Ultrathin sections 
of silver-gold interference color were cut on an LKB 
Ultrotome and placed on formvar-coated copper grids. 
If necessary, the sections were stained by lead citrate. 
The preparations were examined in a Siemens 
Elmiskop 1 A or a Philips EM300 electron microscope. 


Results 


On the basis of the characteristics of the synaptic 
vesicles, three types of axon varicosities were easily 
recognized (see Discussion): (1) the majority of the 
contained numerous small vesicles (ap- 
proximately 50 nm. in diameter) with a highly 
osmiophilic dense core together with large vesicles (100 
to 150 nm. in diameter) whose content was much less 
osmiophilic. Such axons are classified as adrenergic, (2) 
some axons contained only empty small vesicles 


axons 


together with a few large vesicles of the same kind as ' 


above. These axons are probably cholinergic, and (3) a 
small number of the varicosities had only the large- 
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Fig. 2. Several adrenergic axons, partly enclosed in a Schwann cell (Sch). Some of the axon 
membranes are seen in close apposition (arrows). (X24,000.) 


sized vesicles with a moderately electron-dense content. 
These varicosities may belong to a different system, 
usually designated as "p-terminals." 

Many nerve bundles within the 
collagenous stroma of the outer as well as the inner 
smooth muscular layer. They consisted mainly of 
preterminal axons, containing few synaptic vesicles but 
many neurotubuli, and the individual nerve fibers were 
surrounded by a Schwann cell sheath (Fig. 1). Closer to 

- the muscle bundles, the Schwann cell investment was 
partly broken up, and the individual nerve fibers were 
expanded into varicosities, which contained many 
mitochondria, large as well as small vesicles of the 
dimensions given above but few  neurotubules. 
Neighboring varicosities sometimes came in close 

* contact to each other without intervening of the 

Schwann cell, the distance between adjacent axon 

membranes being in the order of 25 nm. (Fig. 2). Such 

close appositions were usually found between the 

. adrenergic type of varicosities, but were occasionally 

E observed also between varicosities belonging to an 
adrenergic and a cholinergic terminal. 


were seen 


In the immediate vicinity of a smooth muscle bundle, 
the varicosities were seen to be partly or wholly 
denuded of their Schwann cell envelope. The distance 
between the muscle cell membrane and that of the 
nerve varicosity was about 100 nm., the space being 
occupied only by the basement membranes of the axon 
and the muscle cell (Fig. 3). 

The adrenergic axon terminals were seen to establish 
two kinds of close contacts with the effector cells: (1) 
most often the naked varicosity simply approached the 
membrane of the smooth muscle cell to a distance of 20 
to 25 nm. (Fig. 4, 4). No membrane specializations 
were observed in these areas. The contour of the 
varicosity sometimes followed that of the smooth 
muscle cell (Fig. 4, B) or it was located in a shallow 
trough at the cell surface (Fig. 4, C) and (2) jn certain 
areas of the inner and outer muscle layers a more spe- 
cialized connection between muscle cells and nerve 
terminals was found (Fig. 5). The muscle cells 
extended small stout processes converging onto a small 
nerve fiber. Such projections, sometimes pedicular in 
shape, contained a large number of myofilaments (Fig. 
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Fig. 3. Several axon terminals, partly denuded of Schwann 
cell (Sch) enclosure, close to two muscle cells (mc; and mco). 
One adrenergic terminal (a) is seen at a distance of 100 nm. 
from the membrane of mc,, the interspace being filled only by 
the adjoining basement membranes (x 32,000.) 


5). The distance between adjacent membranes was in 
the order of 20 to 25 nm., and no thickening of the 
membranes was seen. The regions of close contacts 
between the adrenergic nerves and the smooth muscle 
cells were always found at “the end” of a muscle 
bundle, and projections from several neighboring 
muscle bundles often formed close contacts with one 
and the same varicosity. And, conversely, varicosities 
from several nerve terminals often innervated one 
muscular process (Fig. 5). 

Besides the adrenergic (Fig. 4, A to C) and 
cholinergic (Fig. 4, D) nerves, a third type of axon 
could be distinguished. It was identified (Fig. 6A) by 
the presence of numerous vesicles having diameters 
ranging between 100 and 200 nm. and containing a 
moderately electron-dense core, sonetimes of granular 
structure, filling the entire vesicle. In addition, the 
varicosities contained smaller vesicles, 50 to 70 nm. in 
diameter, sometimes with a highly electron-dense core. 
These axons, too, came in close contact (approximately 
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20 nm.) with the membrane of smooth muscle cells, 


though only in the form of simple appositions (Fig. 
6B). 


Comment 


The use of 5-OHDA as a marker of adrenergic 
nerves on the ultrastructural level is well established.? 
Thus, administration of 5-OHDA results in a 
reproducible appearance of vesicles having a higher 
electron-dense core in adrenergic nerve terminals also 
after fixation with glutaraldehyde and osmium. The 
specificity of the method has been secured by reserpine 
treatment? and in denervation studies." In the present 
study a comparatively large amount of 5-OHDA was 
given because the cat’s uterus is partly innervated by 
short adrenergic neurons,” which are less sensitive than 
classical sympathetic nerves to various amine-depleting 
drugs, probably because of a lower rate of activity.’ 

On the basis of the 5-OHDA treatment it was found 
that the feline uterus contains a large number of 
adrenergic nerves, in accordance 
fluorescence histochemical observations,” and a smaller 
number of nonadrenergic fibers, probably cholinergic 
(parasympathetic): only relatively few nerves with a 
positive staining have been 
distinguished at the level of light microscopy (un- 
published observations). The third type of axon 
that could be distinguished did not conform, in the 
appearance of the vesicles, with either adrenergic or 


with previous 


acetylcholinesterase 


cholinergic axons. These axons resembled those 
designated as “p-terminals”’ or “purinergic nerves." 
In the central nervous system, a synapse is 
characterized by a pre- and postsynaptic thickening of 
the adjoining membranes and a condensation of 
synaptic vesicles (40 to 50 nm. in diameter) to these 
membrane thickenings. However, in the peripheral 
nervous system, similar structures have only been 
reported to occur between nerve terminals and adrenal 
medullary cells, in the carotid body, and in autonomic 
ganglia, whereas in other peripheral tissues, specialized 
structures are usually absent in the autonomic 
neuroeffector apparatus; the axon simply approaches 
the effector cell, which it is usually reaching as close as 
20 to 100 nm."? In the myometrial smooth musculature 
of the cat, two types of earlier described synapses were 
shown to exist one type where the adrenergic 
varicosity comes in close apposition (20 to 25 nm.) to 
the smooth muscle cell with no specialization either on 
This kind of neu- 
romuscular contact has been described in many 
tissues from various animal species." The other type, 
where the distance between the axon varicosity and the 


the neural or muscular side. 
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Fig. 4. Examples of "nonspecialized" contacts between autonomic axon terminals and smooth muscle 
cells in the cat uterus. 4, Close contact (arrows) of adrenergic axon with a smooth muscle cell (mc) 
where the distance between adjacent membranes is 20 nm. (x20,000); B, adrenergic terminal, 
denuded of its Schwann cell, is seen in close apposition to two muscle cells (mc; and me). The 
membrane of the axon follows the contours of the muscle cells (arrows) at a distance of down to 20 
nm. (17,500); C, naked adrenergic nerve terminal lying in a shallow trough formed by the muscle 
cell (mc). (x25,000); and D, cholinergic axon terminal, characterized by the numerous electron- 
lucent synaptic vesicles (approximately 50 nm. in diameter) and partly denuded of its Schwann cell 
(Sch) investment. The distance to the membrane of the smooth muscle cell (mc) is approximately 150 
nm. (x22,500). 


- smooth muscle cell is about 100 nm., occurs mainly in 
neuromuscular contacts of blood vessels and in the 
gut." 

In the present investigation, a third and not 
previously described neuromuscular contact was 
found. Here, the muscle fibers were seen to advance 

- stout, irregular processes onto adrenergic varicosities, 
the distance between adjacent membranes being in the 
order of 20 to 25 nm. These muscular processes 
seemed to be specialized in the sense that they 
contained a condensation of myofilaments. Stout 
projections from smooth muscle cells seem to be a 

J common feature in various organs," ! but their 





function has merely been interpreted as specializations 
within a muscle bundle, whereby single muscle cells are 
united to allow for electrotonic coupling." Moreover, 
such projections between individual smooth muscle 
cells are reported to be devoid of myofilaments.'" It is 
possible that the specialized neuromuscular contacts 
may constitute the “directly innervated” or “key cells" 
which, according to Burnstock and lIwayama' is a 
characteristic feature in well-innervated organs, such 
as the guinea pig vas deferens, cat’s urinary bladder, 
the pupillary constrictor, and the  nictitating 
membrane. In any event, the functional neuro- 
muscular relations in the feline uterus seem to be 
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Fig. 5. Examples of pedicular processes, filled with myofilaments, extending from smooth muscle 
cells (mc) onto small nerve bundles in which some of the axon terminals are seen to have a close 
relationship (arrows) with the membrane of the processes. (A, 26,500; B, x32,000; and C, 


x31,000.) 





Fig. 6A. Nerve bundle running in the collagenous stroma of the cat uterus and containing several 
axons showing a mixed population of vesicles which is not seen in either adrenergic or cholinergic 
nerves. The most characteristic feature is large vesicles (110 to 220 nm.), some indicated by arrows, 
filled with granular material of moderate electron density. (x21,500.) 


e. 
considerably more complex than hitherto thought: at 


least three different systems of nerve terminals form 
different types of close contacts with the myometrial 
smooth muscle cells, besides the presence of axo- 
axonal relationships and, moreover, some of the 
adrenergic nerve terminals have very special asso- 
ciations to certain muscle cells. 


The adrenergic component of the autonomic 
innervation of the mammalian uterus has been 
particularly well investigated, and there is strong 
evidence that this system of nerves is involved in. 
physiologic mechanisms controlling uterine motility.'? 
The adrenergic supply of uterine fibers belongs to the 
system of short adrenergic neurons, whose distribution 
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Fig. 6B. “Nonadrenergic, noncholinergic” nerve terminal in 
close apposition to three muscle cells. (x32,500.) 


is restricted to the urogenital tract and which have spe- 
cial functional properties, i.e., a unique sensitivity to 
sex steroids.! This seems to be the basis for the 
disappearance of the adrenergic transmitter selectively 
from uterine sympathetic nerves during pregnancy.' 
These changes in the function of the short adrenergic 
nerves may be interpreted as one mechanism whereby 
uterine quiescence is guaranteed during pregnancy. 
Also, the myometrial adrenergic receptors are changed 
under the influence of pregnancy and steroid hor- 
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mones,'? and successful attempts have been made to 
counteract premature labor by pharmacologic stimula- 
tion of the inhibitory 8» receptors in the myometri- 
um." 

The axo-axonal relationship between the terminals 
of the adrenergic and cholinergic nerves in the uterus, 
demonstrated also in the rabbit,* provides a possibility 


for a direct interaction between the two systems. It may. 


be that this arrangement reflects the major function of 
the uterine cholinergic system, since close contacts be- 
tween cholinergic terminals and myometrial muscle 
cells have not been found though another possibility is, 
of course, that such contacts do exist, but are few. This 
is supported by observations of nerve-induced motor 
response in the uterus which appears to be directly 
mediated by the cholinergic system.’ The nerve stimu- 
lation experiments have also suggested the existence of 
a nonadrenergic, noncholinergic motor component in 
the myometrium.’ Such observations would well agree 
with the present findings of a “p-type” of nerve termi- 
nals, which would mean that myoactive peptides can 
influence the uterus, not only diffusely via the circula- 
tion, but also directly at well-defined receptor sites in 
the smooth muscle cells. 

This work is dedicated to Prof. Wolfgang 
Bargmann, Kiel, in honor of his seventieth birthday on 
January 27, 1976. 
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The treatment of dysmenorrhea with naproxen sodium 


A report on two independent double-blind trials 


MILAN R. HENZL, M.D. 
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The efficacy of naproxen sodium (naproxen-Na)* in dysmenorrhea has been established in 
two independent double-blind (placebo-controlled) studies. An initial dose of 550 mg. of 
naproxen-Na was followed by 275 mg. every six hours for a maximum of five days. 
Twenty patients were included in Study I (10 treated with naproxen-Na) and 23 patients 
in Study II (12 treated with naproxen-Na). Each patient received the medication during 
four dysmenorrheic episodes. Thus, a total of 172 treatment courses could be evaluated. A 
variety of efficacy criteria were measured: frequency of pill intake, changes in pain 
intensity, the degree of relief achieved by the medication, and need for additional 
analgesics. In both studies naproxen-Na was demonstrated to be superior to the placebo 
treatment with high statistical significance in each of these parameters. (AM. J. OBSTET. 


GYNECOL. 127: 818, 1977.) 


THE THERAPEUTIC interest in dysmenorrhea gained 
a new momentum with the recognition of the possible 
role of uterine prostaglandins in the pathogenesis of 
this condition.’ With the discovery that the anti- 
inflammatory agents inhibit prostaglandin synthesis,” 
the empiric practice of treating dysmenorrhea with 
aspirin-like substances? has acquired a scientific 
rationale. The beneficial effects of the more traditional 
anti-inflammatory agents (indomethacin, flufenamic 
acid) have been recently confirmed in open as well as in 
placebo-controlled trials.* 5 

For practical purposes it became desirable to explore 
the novel anti-inflammatory agents which avoid the 
side effects of the earlier aspirin-like substances but 
display a pronounced effect on uterine prostaglandins. 
It was suggested that the use of such compounds may 
lead to a design of a more specific therapeutic regimen 
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for the treatment of primary dysmenorrhea. Naproxen 
and its sodium salt (naproxen-Na) have been estab- 
lished as highly effective anti-inflammatory and 
analgesic agents." Moreover, they have been identified 
as potent inhibitors of prostaglandin synthesis and 
uterine contractility.7~” 

This communication reports two independent clini- 
cal trials of naproxen-Na given in a double-blind, 
placebo-controlled fashion to women suffering from 
dysmenorrhea. 


Design and method 


The effects of repeated doses of naproxen-Na and 
placebo were compared in a double-blind fashion dur- 
ing four painful menstruations (further referred to as 
dysmenorrheic episodes). The study protocol was exe- 
cuted independently at two centers: Study I by the De- 
partment of Clinical Investigation, Syntex Research, 
Palo Alto, California; Study II by the Department of 
Obstetrics and Gynecology of the Baylor College of 
Medicine, Houston, Texas. 

Selection of patients. Women not older than 40 
years of age, who were seeking relief from dys- 
menorrhea or had already been treated for this condi-" * 
tion, were invited to participate in the study. Excluded 
were women with concomitant gastrointestinal, hepat- 
ic, and renal disorders as well as women with organic 
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Table I. Basic patient characteristics 








Study I 





Patient parameter 


Age 31.2 €. 8.9 
Weight (pounds) 150.6 + 47.3 
Height (inches) 646+ 2.9 
Mean blood pressure* 94.1 + 16.4 


(Mean value + S.D. ) 
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Study II 
(Mean value + S.D.) 





Placebo 
29.4+ 5.7 944+ 52 942+ 6.8 
139.5 + 28.5 124.6 + 21.6 118.5 + 21.2 
64.8 + 3.0 64.7 + 2.3 62. 9+ 24 
93.9+ 6.5 85.2+ 7.0 87.5+ 6.0 





*The mean blood pressure is defined as two thirds of the diastolic blood pressure plus one third of the systolic blood pressure. 


causes of dysmenorrhea (myomas, endometriosis) and 
with gross cycle irregularities. 

In Study I, 20 patients met these criteria and could 
be evaluated; in Study II 23 patients were evaluated. 

In respect to birth control practices the population in 
Study I was mixed, i.e., no discrimination was made 
between women practicing hormonal or intrauterine 
contraception and those not using any contraceptive 
method at all; Study II was restricted to women who 
were not fitted with an intrauterine contraceptive de- 
vice (IUD) and were not taking any contraceptive hor- 
mones at the time of the trial. 

Assignment of patients to treatment groups. The 
enlisted patients were assigned either to naproxen-Na 
or to the placebo treatment according to a table of ran- 
dom numbers. The study numbers were allocated to 
the patients in sequence as the individual patents en- 
tered the study. 

Compounds. For each dysmenorrheic episode the 
study drugs consisted of 21 identically appearing tab- 
lets; the tablet with the active compound contained 275 
mg. of naproxen-Na. 

Treatment and procedures. At the initial interview, 
besides the conventional medical and gynecologic his- 
tory, a thorough history of the menstrual distress was 
obtained. 

The patients were instructed to take two tablets at 
the first signs of distress and continue to take one tablet 
every six hours for a minimum of three and a 
maximum of five days. However, if the first dose was 
not effective, the patients were allowed to take the sec- 
ond dose of the study medication prematurely (in two 
hours). Only after a period of two hours following this 
second dose (four hours after the first dose), were they 
allowed to resort to an additional analgesic if they had 
not experienced any relief from the study drug. 

The regular schedule of every six hours was re- 
sumed after the premature intake of the study drug as 
well as after the intake of the additional analgesic. 
Thus, the suggested maximum total dose was 6,050 
mg. administered over a period of five days; the 
suggested maximum daily dose was 1,650 for the first 


day, and 1,375 mg. daily for the rest of the treatment 
course. 

During the treatment, the patients recorded the in- 
take of the study drug, any additional medication tak- 
en, the over-all severity of menstrual cramps, and the 
effects of the study medication during each individual 
day of the treatment. At each follow-up visit, the inves- 
tigator or the nurse assigned to this project discussed 
the entries in the questionnaires with the patient. 

Criteria of effectiveness. The effectiveness of the 
study drugs was assessed by the degree of the relief 
achieved during each day of the treatment. This was 
expressed as the "Relief Score" and was calculated 
from the entries in the “Patients Daily Record of 
Symptoms" (see details in the Results section). 

To obtain more detailed information about the ef- 
fects of the study drug, special worksheets were intro- 
duced during the second month of Study I. On these, 
the patients recorded on an hourly basis the changes in 
pain intensity of menstrual cramping following the in- 
take of the study drug. To be able to compare both 
studies, these pain intensity changes were analyzed 
during the third dysmenorrheic episode for each pa- 
tient and expressed as "Sum of Pain Intensity 
Differences"—the SPID score (see details in the Results 
section). 

The third efficacy criterion was the need to use 
another analgesic compound. In Study II we have also 
taken into consideration whether the patients had to 
take the study medication more frequently than pre- 
scribed. 


Results 


Patient characteristics. There were only slight dif- 
ferences between the populations of the two studies. 
The age of the patients in Study I was higher, and the 
weight and blood pressure were somewhat different 
than in Study II (Table I). It seemed that the symptoms 
of dysmenorrhea were less severe in patients of Study 
I; most of them reported the intensity of menstrual 
cramping as moderate, whereas in Study II most pa- 
tients described the cramping as severe. There were 
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Table II. Relief scores during treatment 





Naproxen-Na treatment course 





Study I 
l 4 6 6 6 24.0 
3 3 3 3 3 12.0 
6 5.5 5.5 6 6 23.0 
7 4.5 5 4 6 19.5 
9 4.5 4.5 6 5.5 20.5 
11 5.5 5 5.5 6 22.0 
14 * 4 3 * 9.0 
15 5.5 4.5 5.5 15.5 
20 5.5 4.5 5 4 19.0 
21 6 * 5 3.5 15.5 
Mean 17.7 + 4.9 
Study II 
l E x AX * 4.0 
3 5.5 * 5.2 l I» 
Yi 6 5.7 6 6 29.7 
9 5 5.7 5.5 5.7 22.0 
11 * * * * 4.0 
15 * 6 3.3 4.6 15.0 
18 6 6 6 6 24.0 
20 5.7 5.7 6 6 23.0 
21 6 6 6 6 24.0 
24 6 6 6 6 24.0 
25 6 6 6 6 24.0 
29 6 6 6 6 24.0 
Mean 18.4 + 7.9 
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Placebo treatment course 


2 * * 3 3 8.0 
5 * 5 * 4 11.0 
8 ^ * * 3 6.0 
10 * * * * 4.0 
12 2 * 3.5 4.5 10.0 
16 * * * 3 6.0 
17 3 3 3 3 12.0 
22 3.5 * * 4 9.5 
23 * * * 6.0 
7.8 + 2.9 
5 * 4 4.3 * 10.3 
8 6 3 * * 11.0 
13 4 3 4 3.3 14.3 
16 * 3.3 * * 6.3 
17 3 3.6 * * 8.7 
19 5 * d * 11.0 
22 6 6 6 6 24.0 
23 * 5 * 8.0 
26 * * * 4.0 
27 * * 4 4 10.0 
10.3 + 5.6 





Rating of relief: 6, excellent; 5, moderate; 4, mild; 3, none; 2, worse; 1, improvement only after additional medication (expressed 


as an asterisk). 


Table III. The requirement of an additional analgesic 












Additional analgesia required 


In all four dysmenorrheic episodes 
In three dysmenorrheic episodes 
In two dysmenorrheic episodes 

In one dysmenorrheic episode only 


- ND —c 


No analgesia required in any of four 
dysmenorrheic episodes 


Study I* 
No. of patients 


0 











Study II* 
No. of patients 





Placebo 


O WN OO OO ro 
CO —— On 


2 
2 
5 
0 
2 





*p 0.0004 (the Wilcoxon-Mann-Whitney test) for Study I; P < 0.005 for Study II. 


seven patients previously pregnant (maximum three 
pregnancies) in Study I; and two in Study II (both were 
primigravidas). However, within each study the 
naproxen-Na and the placebo patients were well 
matched as to the age, weight, height, blood pressure, 
race; thé menstrual, obstetric and contraceptive his- 
tory; as well as to the onset and the character of the 
dysmenorrheic symptoms. 

The intake of the study drug. Most of the patients 
took the study drug for 3 days and used a total of nine 
to 12 tablets. Only four patients took the study drug for 
five days, in a total of eight dysmenorrheic episodes. 

Effects of treatment. The effectiveness of the study 


medication was evaluated according to the following 
criteria: 

Relief scores. On each day of the dysmenorrheic 
episode, the patient rated the effects of the study drug 
on the following scale: excellent relief, 6; moderate, 5; 
mild, 4; no change, 3; worse, 2; and improvement only 
after additional medication, 1. 

The ratings acquired at the individual days of a dys- 
menorrheic episode were added, and an average relief 


score was calculated. This is summarized in Table II +. 


for both studies. If the patient required an additional 
analgesic, the entire dysmenorrheic episode acquired 
the score of 1 (in Table II expressed by an asterisk): all 


-4 





LOT IE PE AA RE E E TR ee LOT XOU Y 
Volume 127 
Number 8 
STUDY I 


Placebo 


Naproxen-Na 





— NO kh aan o wo 





Treatment of dysmenorrhea with naproxen sodium 821 


STUDY II 
Naproxen-Na 
eoo 900 O 
& 
& 


Placebo 





O O 
O A Mean 
O 
O 


O 


Fig. 1. Sum of relief scores in four dysmenorrheic episodes for individual patients. 


other ratings were disregarded, irrespective of whether 
the additional analgesic was taken only on 1 day or 
repeatedly. For each patient, the relief scores were 
summed for all four dysmenorrheic episodes studied. 
The highest sum of scores which a patient could ac- 
quire was 24, the lowest four. This is graphically ex- 
pressed in Fig. 1. 

The relief scores for both studies were remarkably 
similar. For the naproxen-Na-treated patients the 
mean of relief scores was 17.7 in Study I and 18.7 in 
Study II; for the placebo-treated patients the scores 
were 7.8 in Study I and 10.3 in Study II. The differ- 
ences between the naproxen-Na- and placebo-treated 
patients were statistically significant at P values of 
«0.01. 

SPID scores. Changes in the pain intensity of 
menstrual cramping. On special worksheets the pa- 
tients noted pain intensity at the time they took the first 
dose of the study drug, and at hourly intervals for the 
ensuing 12 hours. 

Changes in the pain intensity for the first six hours 


« * during the third painful menstruation were analyzed. 


SPID scores (sum of pain intensity difference) for each 
individual patient were calculated by counting the 
hourly differences in pain intensity from the baseline 


(the initial pain intensity). The menstrual cramps were 
rated as: very severe, 5; severe, 4; moderate, 3; mild, 2; 
and none, 1. 

Changes from the initial pain intensity to lower pain 
degrees yielded positive scores. Changes to higher pain 
degrees yielded negative scores. In this way changes in 
pain intensity over the entire six-hour period were cal- 
culated and summed. 

The SPID scores for both studies are summarized in 
Fig. 2. For the naproxen-Na-treated patients the SPID 
scores in Study I totaled 50; in Study II, 97; for the 
placebo-treated patients, the SPID scores totaled —2 in 
Study I and 15 in Study II. In both studies the differ- 
ences between the treatment groups were statistically 
significant with a P value of «0.01 (Wilcoxon statistics, 
Mann-Whitney test). 

The SPID scores were also compared for those 
patients not requiring additional analgesia. The 
naproxen-Na-treated patients reported a more pro- 
nounced decrease in pain intensity than those receiving 
placebo (P « 0.05). 

Need for additional analgesia. Table III shows the 
number of dysmenorrheic episodes in which the indi- 
vidual patients took an additional analgesic. In the en- 
tire group of 22 patients treated with naproxen-Na (88 
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Naproxen-Na Placebo P-value 
Study I 50 -2 0.004 
Study Il 97 15 «0.01 


NOTE: Changes from higher pain degrees to the lower ones yielded positive 
scores; increase of pain yielded negative scores. Thus, in the graph the higher 
values reflect the beneficial effect of the study medication. 


Fig. 2. Sum of pain intensity differences (SPID) scores for 
individual patients for the third treatment course. 


cycles), additional analgesics were required by seven 
patients in 14 cycles. Of 21 patients treated. with 
placebo (84 cycles), additional analgesics were required 
by 19 patients in 49 cycles. In each study the difference 
was statistically significant (P value of 0.0004 for Study 
I and «0.005 for Study II). 

Accelerated second dose. 'The placebo patients were 
more inclined to require an accelerated second dose of 
the study drug than were the naproxen-Na patents. 
Ingestion of a second dose within four hours of the 
first doseewas regarded as acceleration. Table IV shows 
the number of women who "opted" for the accelerated 
second dose of their test medication; the difference 
between the naproxen-Na- and the placebo-treated pa- 
tients was statistically significant at a P value of « 0.05. 

There were no appreciable side effects encountered 
during the trial associated with the study medication. 
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Table IV. The accelerated intake of the second 
dose of the study drug 





No. of patients 








Accelerated second Pla- 


dose required* 


Naproxen- 
Na 





In all four dysmenorrheic episodes 
In three dysmenorrheic episodes 
In two dysmenorrheic episodes 

In one dysmenorrheic episodes 

In 0 dysmenorrheic episodes 


A Ol DDO 
— ND h2 OO OO 


*A second dose occurring within (less than or equal to) four 
hours of the first dose was regarded as an acceleration. The 
placebo patients were more inclined to take the accelerated 
second dose than the naproxen-Na patients. This différence 
was statistically significant at a P value of <0.05 (an ordered 
chi-square procedure was used). 


Comment 


As long ago as 1965, Pickles and associates,’ using an 
in vitro bioassay, were able to demonstrate an increased 
concentration of prostaglandin Fz (PGF2q) in men- 
strual fluid from dysmenorrheic patients and sug- 
gested a causal association. As experience with pros- 
taglandin administration has mounted and more pow- 
erful laboratory methods have been developed, several 
lines of evidence have supported his hypothesis. It has 
been demonstrated that PGF administration repro- 
duces quite faithfully the entire spectrum of dys- 
menorrheic symptoms, uterine, gastrointestinal, and 
* Lundstrom, Wiquist, and Green? have 
found high circulating concentrations of the major 
PGFsa metabolite, 15-keto-13, 14-dihydro-PGFs;o, in 


dysmenorrheic patients and suggested that the gas- 


systemic.! 


trointestinal symptoms often noticed in this syndrome 
could be caused by significant passage of PGF2q from 
the uterus into the systemic circulation. Furthermore, 
several publications attest to the efficacy of nonsteroi- 
dal, anti-inflammatory drugs in the treatment of dys- 
menorrhea.? ^? It is likely that the analgesic action of 
these agents is not entirely dependent on their ability to 
inhibit prostaglandin synthesis but their specificity for 
uterine pain is suggestive. Bloomfield and associates'® 
demonstrated that 60 mg. of codeine was as active as 
600 mg. of aspirin in controlling postepisiotomy pain 
but that the postpartum uterine pain was sensitive only 
to aspirin. 

The demonstrated activity of naproxen in inhibiting 
prostaglandin synthesis and uterine contractility 
suggested that it would be a useful agent in treating 
dysmenorrhea. Naproxen is a potent inhibitor of pros- 
taglandin synthetase in a bovine seminal vesicle mi- 
crosomal preparation.’ Csapo and Csapo® found that 
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it would completely abolish spontaneous activity and 
electrical excitability of an isolated strip of myometrial 
tissue; uterine contractility could be restored by pros- 
taglandin F but not by oxytocin. In experimental ani- 
mals naproxen delays the onset of parturition? and 
prevents premature termination of pregnancy in 
ovariectomized rats. In the woman, naproxen inter- 
feres with the evolution of uterine activity in therapeu- 
tic abortions induced by hypertonic saline solution." 
Naproxen has also been shown to alleviate pain of 
uterine origin in two other clinical settings: post par- 
tum" and during and after IUD insertion." 

The two trials reported here extend naproxen's de- 
monstrated range of activity to the treatment of dys- 
menorrhea. In each of them, the efficacy of the drug is 


Treatment of dysmenorrhea with naproxen sodium 623 


clearly demonstrated. The degree to which dysmenor- 
rheic symptoms respond to placebo administration is 
well known, and we thought it advisable to make 
a variety of efficacy measurements, documenting 
changes in pain intensity, the degree of relief achieved 
by the medication, and the necessity to supplement the 
study medication by another analgesic agent. The mul- 
tiplicity of measurements did not prove necessary, as 
naproxen-Na has been demonstrated to be superior to 
placebo treatment with a high level of statistical sig- 
nificance for each of them. 


The authors appreciate the organizational assistance of 
Mrs. Carol Janecka, R.N. and Mrs. Carol Flatman, R.N. 
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Clinical, pathologic, and genetic findings in a case of 
46,XY pure gonadal dysgenesis (Swyer’s syndrome) 


I. Dysgerminoma and gonadoblastoma 
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Cytogenetic, pathologic, and clinical studies were conducted on a phenotypically female 
patient with primary amenorrhea and infertility. Analysis of blood cultures with routine 
and Giemsa-banded preparations indicated that the chromosomal complement of the 
patient was 46,XY. Buccal and peripheral blood smears prepared for fluorescent analyses 
confirmed the presence of a single F-body (Y chromosome). Pathologic examination of 
tissues removed at total hysterectomy and bilateral salpingo-oophorectomy revealed a 
gonadoblastoma of the right gonad, dysgerminoma of the left gonad, and an infantile 
hypoplastic uterus, The data were consistent with a diagnosis of 46,XY pure gonadal 
dysgenesis (Swyer's syndrome). (AM. J. OBSTET. GYNECOL. 127: 824, 1977.) 


IN PATIENTS with pure gonadal dysgenesis, the cells 
can have a male, female, or mosaic chromosomal com- 
plement. Swyer’s syndrome is a distinct type of pure 
gonadal dysgenesis that is characterized by a 46,XY 
somatic genotype.’ ? Patients with this syndrome do 
not have the somatic anomalies found in 45,X Turner's 
syndrome. They are not classified with patients having 
mixed gonadal dysgenesis who have unilateral crypt- 
orchism on one side, an ovary or streak gonad on the 
other side, and, in some instances, the somatic stigmas 
of 45,X Turner's syndrome. The data presented in this 
study are of interest because they describe the follow- 
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ing from a single patient with Swyer's syndrome: non- 
mosaicism, gonadoblastoma, dysgerminoma, fluores- 
cent and Giemsa-banded indentification of the Y 
chromosome, and histocompatibility-Y (H-Y) antigen. 
In the second part of this study, we report that the 
results were positive* for H-Y antigen in this patient, 
the first with Swyer's syndrome to be typed for H-Y 
antigen. 


Case report 


The patient, an 18-year-old, married, white, nulli- 
gravid woman, was referred to The University of 
Chicago Lying-In Hospital for evaluation. She had 
previously been admitted to another hospital because 
of anemorrhea and a left adnexal mass. At the time of 
that first admission, the patient gave a history of never 
having had a spontaneous menstrual period, although 
she had vaginal bleeding following injections (proges- 
terone). She was otherwise in good health, and there 
was no history of exposure to radiation or toxic chemi- 
cals. No pertinent information about the family history 
was available. Routine studies were negative except for 
thyroid function tests, which showed a slight elevation 
of thyroxine which was 7.2 ug (normal: 2.6 to 6.5 ug). 
The patient's free thyroxine was normal. At the time 
of the first admission to the hospital, laparotomy was 
performed and the presence of a left ovarian tumor 
was confirmed. Because the tumor was thought to be 


-- 
24 08 s 
E 


2 M 


VE TF MT SEF IONE PETIT D = FO AES EES n — T = 
{iin Ae D e ee ee RT Te CDI 7 RS "T ne PETTY Rae ee IAS STE ES pra MET VB Nm RI Py 
? - á í r M JO a E 2 h » s á t » of cuts v^ 5 ? * ^ [ ba SS » rtv k fy > ^ 

7 : 








t Volume 127 46,XY pure gonadal dysgenesis. | 825 
Number 8 





Fig. 1. Gonadoblastoma. Islands of tumor cells in dense connective tissue stroma. Tumor masses are 
made up of cells arranged in a microfollicular pattern with strongly hyalinized centers. (Hematoxylin 
and eosin. Original magnification X100.) 





Fig. 2. Gonadoblastoma. Neoplastic nodule made up of large germ cells and smaller dark oval cells of 
the Sertoli-granulosa type that form Call-Exner-like structures showing conspicuously hyalinized 
centers. Leydig cells can be identified in the supporting stroma. (Hematoxylin and eosin. Original 
magnification 250.) 


malignant, total hysterectomy, bilateral salpingo-ooph- lactic dehydrogenase, and serum glutamic oxalacetic 
orectomy, and partial omentectomy were performed. transaminase were within normal limits. The inorganic 

à On admission to Chicago Lying-In Hospital the pa- phosphorus level was slightly elevated (4.9 mg. per 100 : 
tient appeared to be in good general health. Height ml.; normal: 2.5 to 4.5 mg. per 100 ml.). Serblogy was 
and weight were 165.1 cm. and 83 kilograms, re- negative as was the urinalysis, except for four to five 
spectively. Vital signs were within normal limits. The white blood cells per high-power field. Chest x-ray, 
patient's breasts were well developed, and the habitus liver and spleen scan, bone scan, intravenous pyelo- 
~~ was female. Blood count was within normal limits. gram, proctoscopic examination and barium enema 

- Blood chemistry studies showed that calcium, glucose, all were within normal limits. A lymphogram showed 3 

: blood urea nitrogen, uric acid, cholesterol, total pro- abnormal lymph nodes in the iliac area. i 


tein and albumin/globulin ratio, alkaline phosphatase, Pathology. Surgical specimens, removed during he 
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Fig. 3. Dysgerminoma. The tumor is composed of large germ cells in an elementary tubular pattern. 
Occasional lymphocytes can be seen within the supporting connective tissue stroma. (Hematoxylin 


and eosin. Original magnification x 250.) 
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Fig. 4. Karyotype of patient (2n = 46,XY) (Giemsa banded). 


first operation, consisted of a uterus, Fallopian tubes, 
and both ovaries. Gross examination showed a hy- 
poplastic uterus of the infantile type (6 by 3 by 12 cm. 
24 Gm.), a uterine cavity 2 cm. in length, with a thin 
layer of pink endometrium and a myometrium 0.8 cm. 
thick. The cervical canal (2.5 cm. in length) and cervical 
os (0.2 cm. in diameter) were well formed and patent. 
The Fallopian tubes were 7 cm. in length, with an ex- 
ternal diameter of 1 cm.; they were patent and showed 
no evidence of gross abnormalities. The right gonad 
was a hard, small mass measuring 2 by 1 by 0.5 cm. with 


an uneven, lobulated surface and occasional areas of 
fine nodularity. On sectioning, the cut surfaces ap- 
peared gray-white and homogeneous in consistency, 
with scattered foci of calcification. The left gonad had 
been replaced by a grossly lobulated tumor (11.5 by 10 
by 7 cm. 304 Gm.) with its peritoneal surface covered 
by ruptured fibrous adhesions. On sectioning, the cut 
surfaces were tan-gray and firm. 

Histologic examination of the right gonad revealed 
the typical gonadoblastoma (Fig. 1).* The tumor was 
composed of germ cells and cells of the Sertoli- 
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granulosa type, arranged in well-defined nodules in 
dense connective tissue stroma. Call-Exner-like struc- 
tures with hyalinized centers were present, and Leydig 
cells were seen isolated or in groups within the sup- 
porting stroma (Fig. 2). Multiple foci of calcification 
within the neoplastic cellular elements were distinct, 
and in some areas the entire tumor masses were com- 
pletely calcified. 

The left gonad contained a dysgerminoma com- 
posed of clusters of fairly uniform cells with clear or 
granular, slightly basophilic cytoplasm, round nuclei 
and prominent nucleoli, and occasional multinucleated 
giant cells (Langhans/type) (Fig. 3). Neoplastic cells 
either were arranged in groups or irregular clusters, 
diffusely infiltrating the dense connective tissue stroma 
or formed elementary tubule-like structures reminis- 
cent of seminiferous testicular tubules. The fibrous 
connective tissue stroma was infiltrated by a small 
number of lymphocytes and some plasma cells. 

Cytogenetics. Peripheral blood cultures, peripheral 
blood smears, and buccal mucosal smears from the pa- 
tient and from a normal female subject control were 
prepared for chromosome studies. Quinacrine fluores- 
cent buccal and blood smears were prepared” * along 
with routine cytogenetic preparations of blood cultures 
and buccal smears.* Giemsa banding of the chromo- 


somes was performed according to the technique of 


Seabright." Chromosomes of 100 metaphase spreads 
were counted from the patient and 50 were counted 
from the control subject. Five routine and six banded 


karyotypes were prepared from the patient and one of 


each was prepared from the control subject. Routine 
and Giemsa-banded karyotypes from the control sub- 
ject were consistent for those of a normal female sub- 
ject, while those of the patient were 46,XY (Fig. 4). 
Buccal epithelial cells from the patient (728 cells) and 
control subject were scored for x-chromatin. The 
buccal smears from the patient were negative for x- 
chromatin bodies but were positive (index of 20 per 
cent) for the control subject. Fluorescent preparations 
of buccal and peripheral blood smears demonstrated a 
single F-body (Y chromosome) for the patient (Fig. 5), 
and none for the control subject. These data confirm 
the XY sex chromosomal complement of the patient. 
Further management. The need for additional 
treatment was discussed at a Gynecologic oncology- 
radiotherapy conference. Because dysgerminoma was 
likely to have spread to regional lymph nodes and is 
sensitive to radiation, additional radiotherapy seemed 
appropriate. However, the possibility of metastases in 
the iliac and para-aortic nodes raised a question as to 
the extent and amount of radiation to be given. Ac- 
cordingly, it was decided that valuable additional in- 
formation would be obtained by re-exploration and 
. removal of pelvic and para-aortic lymph nodes. No 
evidence of tumor was found within the abdomen. All 
pelvic lymph nodes and 53 para-aortic nodes which 
were removed were negative for tumor. Subsequently, 
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Fig. 5. Buccal epithelial cell from patient. Arrow indicates 
F-body (Y chromosome). (Quinacrine fluorescence. Original 
magnification X 1,200). 


the patient received 3,500 rads of 2 mev. external 
x-radiation to the whole abdomen, with posterior 
shielding of the kidneys. The total dose was delivered 
during 36 treatments in the elapsed time of 16 weeks. 


Comment 

The cytogenetic data from this patient are consistent 
with a diagnosis of Swyer’s syndrome (46,XY pure 
gonadal dysgenesis). The presence of H-Y antigen, 
which is a phenotypic characteristic of a Y-linked gene, 
further supports the concept that individuals with 
Swyer’s syndrome are genetically male. The presence 
of Leydig cells in the gonadoblastoma and of tubular 
structures in the dysgerminoma suggests that the dys- 
genetic gonads were either testes without the interac- 
tion of the Leydig-sex cord and germ cells, which is 
required for the differentiation of the gonad in early 
embryonic development, or inert Leydig cells. The first 
possibility is corroborated by recent ultrastructural 
evidence implicating dysgenetic testes as the site or ori- 
gin of gonadoblastoma.'^ ! Since there is evidence that 
Swyer’s syndrome is familial," both possibilities suggest 
an abnormality in testicular differentiation which is 
under genetic control. The presence of malignancy in 
this patient is further evidence that, within the 
spectrum of the gonadal dysgeneses, internal gonads in 
patients bearing a Y chromosome have an increased 
potential for malignant degeneration and should be 
removed. 


The authors thank Frederick C. Bauer, M.D., for 
referring the patient for study; Janet D. Rowley, M.D., 
for consultation; and Barbara Burckart and Mary Ann 
Myklebost for research assistance. j 
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Clinical, pathologic, and genetic findings in a case of 
46,XY pure gonadal dysgenesis (Swyer's syndrome) 


II. Presence of H-Y antigen 
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Evidence that expression of histocompatibility-Y (H-Y) antigen on human cells is 
determined by a Y-linked gene is provided by data demonstrating that male subjects with 
two Y chromosomes have higher antigen levels than male subjects with one Y chromosome. 
The widespread evolutionary conservation of H-Y antigen and its association with the Y 
chromosome suggest that the antigen has a specific, crucial function. We surmise that this 
function is the differentiation of the embryonic gonad into whichever mature gonad, testis 
or ovary, typifies the heterogametic sex of each species. Of particular interest are 
individuals whose gonadal sex does not correspond to their somatic genotype. In the 
present article, we report positive results in the first case of 46,XY pure gonadal 
dysgenesis (Swyer's syndrome) to be typed for H-Y antigen. This case suggests that the 
presence of H-Y antigen may not be sufficient to complete masculinization of the 
embryonic mammalian gonad. Alternatively, a mutant gene may govern expression of a 
cell surface component which cross reacts with H-Y antigen but which lacks the ability to 
function in the virilization of the gonad. (AM. J. OBSTET. GYNECOL. 127: 829, 1977.) 


THE ROLE or the Y chromosome in mammalian sex 
determination is well established.’ A gene or set of 
genes on the Y chromosome causes the embryonic 
gonad to develop as a testis; in the absence of the Y 
chromosome, the gonad develops as an ovary. We have 
proposed that histocompatibility-Y (H-Y) antigen may 
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be the product of the Y-linked testis-determining 
gene.” The findings of the pathologic male and female 
gonadal components and the discordance between the 
gonadal sex and somatic genotype in a patient with 
46,XY pure gonadal dysgenesis (Swyer's syndrome) 
were described in the first part of the study.? Because 
of these findings, the patient was typed for H-Y anti- 
gen. 

H-Y antigen causes female animals within an inbred 
strain of mice to reject male skin grafts, since the anti- 
gen is found on the cells of all male animals but not on 
those of normal female animals.* Similarly, in other 
mammalian species including man, the male cells ex- 
press the antigen whereas the female cells do not. In 
birds and some amphibian species in which tht female 
sex is heterogametic (XY), it is the female cells which 
express H-Y antügen.? Thus, H-Y antigen has been 
widely conserved in evolution, indicating that it has a 
specific, crucial function. We hypothesized that this 
function is the differentiation of the bipotential em- 
bryonic gonad into whichever mature gopad; tésti 
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I/H-Y antiserum dilution 


Fig. 1. Cytotoxicity tests on mouse sperm with mouse H-Y 
antiserum absorbed with white blood cells from 46,XX female 
and 46,XY male subjects and a 46,XY female subject. Abs 
denotes absorption with cells of the indicated sex. Each point 
represents an average value from two separate tests. C de- 
notes control (including complement but not antiserum). 


These are background values above which the proportion of 


dead target sperm cells is attributable to the action of H-Y 
antiserum. Serum aliquots were read as coded samples. Dead 
sperm cells are identified visually by the uptake of trypan blue 
dye. 


In man, evidence that the gene for the H-Y antigen 
is Y linked has been provided by the finding that white 
blood cells from male subjects with two Y chromosomes 
(47,XYY and 48,XXYY/47,XXY) express more H-Y 
antigen than do white blood cells from normal male 
subjects (46,XY)." The function of the H-Y antigen in 
man with respect to sexual differentiation can best be 
understood by typing individuals whose gonadal sex 
does not correspond to their somatic genotype. For 
example, the several 46,XX male subjects studied were 
H-Y positive, which suggests that an undetected trans- 
location ef some portion of the Y chromosome’ or an 
undetected mosaicism for the Y chromosome occurs in 
these subjects. Preliminary observations also indicate 
the presence of H-Y antigen in individuals exhibiting 
the syndrome of testicular feminization. These 46,XY 
individuals have testes, but they lack the ability to re- 
spond to testosterone and, therefore, develop as 
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phenotypically female. Thus, evidence exists in man 
for a relationship between the presence of H-Y antigen 
and testicular differentiation, regardless of the appar- 
ent somatic karyotype or phenotype. We report here 
positive results in the first case of 46,XY pure gonadal 
dysgenesis (Swyer’s syndrome) to be typed for H-Y 
antigen. 


Material and methods 


Patient. The patient was 18 years old and female 
with 46,XY pure gonadal dysgenesis (Swyer’s syn- 
drome). The results of chromosome studies, clinical 
features, and pathologic findings were reported in the 
first part of this study.? Testicular differentiation in 
this patient consisted of clumps of Leydig cells and de- 
generate tubules suggestive of seminiferous tubules. 

H-Y antigen typing. The serologic procedures em- 
ployed in this study are described fully elsewhere. 
Briefly, H-Y antiserums were prepared in inbred 
female C57BL/6 mice by inoculation with spleen cells 
from male animals of the same strain. These antisera 
are cytotoxic, in the presence of rabbit complement, 
for mouse sperm cells. Human white blood cells were 
separated from whole blood, washed, and counted, 
and equal numbers from control subjects and from 
the patient were typed by “absorption” (suspension in 
aliquots of H-Y antiserum). Loss of cytotoxicity by an 
H-Y antiserum aliquot for mouse sperm cells following 
absorption with human white blood cells indicates that 
the white blood cells contained H-Y antigen which 
must have removed H-Y antibodies from the particular 
aliquot during the absorption procedure. 

For each serologic test, H-Y antisera were selected, 
pooled, and subdivided into four parts as follows: Part 
A was not absorbed; Part B was absorbed with white 
blood cells from normal 46,XX female subjects; Part C 
was absorbed with white blood cells from normal 
46,XY male subjects; and Part D was absorbed with 
white blood cells from the patient. The four parts were 
then titrated for residual cytotoxic activity against 
mouse sperm. 


Results 


Fig. 1 shows the results of the cytotoxicity tests. The 
H-Y antiserum absorbed with the cells of the 46,XY 
female patient was less cytotoxic than H-Y antiserum 
absorbed with cells from 46,XX female subjects. It was 
comparable in cytotoxicity to antiserum absorbed with 
cells from 46,XY male subjects, indicating that the cells 
of the XY female patient, like those from male subjects, 
are H-Y positive. The decrease in cytotoxic titer ob- 
served after absorption with white blood cell from 
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female control subjects was not more than can be at- 
tributed to anticomplementary effects of the absorp- 
tion procedure. 


Comment 


The finding that the patient was H-Y positive was 
consistent with the results of studies of metaphase 
chromosomes and interphase nuclei, demonstrating 
that she had a Y chromosome indistinguishable from 
those of normal male subjects. This patient represents 
the first case of Swyer’s syndrome in which typing for 
H-Y antigen was performed and provides further evi- 
dence of a correlation between H-Y antigen expression 
and at least rudimentary testicular differentiation. 

In the testicular feminization syndrome, the 46,XY 
individual is phenotypically female and H-Y positive. 
Such an individual has testes but end organs do not 
respond to testosterone, as noted above. Such failure to 
respond in the mouse is under the control of an 
X-linked geneë and is genetically transmitted? "° in the 
human subject. In contrast, testicular differentiation is 
incomplete in patients with Swyer's syndrome. 

Two explanations can be offered for the failure of 
the embryonic gonad to differentiate fully into testes in 
this condition. The first possibility is that more than 
one gene is involved in the morphogenesis of the male 
gonad, and thus the presence of H-Y antigen alone is 
not sufficient for complete testicular differentiation. 
Since there is evidence that Swyer's syndrome may be 
familial,!! there may be a gene or genes whose products 
suppress complete virilization of the gonad in the 
presence of H-Y antigen. The second possible explana- 
tion is that a mutant H-Y gene exists which governs 
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expression of a cell surface component serologically 
cross-reactive with but functionally unrelated to H-Y 
antigen. However, such a mutant might not account 
for all cases of Swyer's syndrome, since normal male 
subjects have been reported in families with affected 
female members. 

The different degrees of masculinization occuring in 
the dysgenetic gonads of affected individuals indicate 
the possibility of different etiologies and, consequently, 
of different modalities of suppression of gonadal virili- 
zation or of H-Y antigen expression. 

Although hypotheses explaining the presence of 
H-Y antigen and the absence of testes in Swyer's syn- 
drome need further analysis, one can say with some 
assurance that in this case Swyer's syndrome does not 
result from a complete absence of this antigen. Addi- 
tional studies of H-Y antigen expression in other cases 
of Swyer's syndrome are necessary to provide a fuller 
understanding of the etiology of this condition and to 
clarify the role of H-Y antigen in the morphogenesis of 
the mammalian testis. 


The authors would like to thank Frederick C. Bauer, 
M.D., for referring the patient for study; Janet D. Row- 
ley, M.D., for consultation; and Barbara Burckart, 
Karen Krupen, Lillian Mittl, Mary Ann Myklebost, 
and Nancy Segal for research assistance. 


Addendum 


Recent evidence suggests that the Y-linked testis- 
determining H-Y gene of mammals exists in multiple 
copies (Ohno, S., and Wachtel, S. S.: unpublished 
data). From this perspective, Swyer's syndrome could 
result from the deletion of some H-Y genes. 
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Effect of prenatal treatment with ethinyl estradiol 
on the mouse uterus and ovary 


YOSHIKO YASUDA, M.D., DR.Mrp.Sci. 
TAKAHIDE KIHARA, M.S. 

HIDEO NISHIMURA, M.D., DR.Mrp.Scr. 
Kyoto, Japan 


Oral ethinyl estradiol (0.01 or 0.02 mg. per kilogram) administered prenatally to 
ICR-JCL strain mice before the development of the uterine and ovarian blastemata 
induced cystic glandular hyperplasia with epidermization in the endometrium and 
excessive formation of degenerating follicles in the ovaries at 10 to 14 weeks of age. To 
the evidence for the production by estrogen of malignant uterine neoplasms in rodents 
and the clinical data showing that cystic glandular hyperplasia develops after prolonged 
estrogen administration in postmenopausal women and adenocarcinoma in 
premenopausal or menopausal women using oral contraceptives including ethinyl 
estradiol, we add the present results which suggest that ethinyl estradiol administered 
transplacentally can cause malignant transformation of the uterine endometrium in mice. 


(AM. J. OBSTET. GYNECOL. 127: 832, 1977.) 


THE NEONATAL TREATMENT with estrogen is known 
to induce persistent estrus in adult female mice with 
continuous proliferation and cornification of the vagi- 
nal epithelium and irreversible stratification and corn- 
ification of the uterine epithelium." ? Furthermore, 
long-term or short-term neonatal estrogen treatment 
in mice is reported to induce epidermoid carcinoma of 
the vagina.? 

Prenatal treatment of mice with ethinyl estradiol 
(EE)-induced continuous cornification and prolifera- 
tion of the vaginal epithelium which resembled those 
of persistent estrous mice.* Clinically, malignant in- 
volvement of the uterine endometrium has been re- 
ported in patients using oral contraceptives for several 
years, and it is suggested that this is due to EE, one of 
the components of oral contraceptives.? 

The present report shows the effect on the mouse 
uterus and ovary of EE given prenatally at the time 
when these blastemas develop in the embryo. 
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Materials and methods 


Mature male and female mice of the ICR/JCL strain 
(CLEA, Japan) were mated during 16 hours. After 
the copulation plug was found in the vagina, the female 
animal was placed in a separate cage and given stan- 
dard pellets and water when needed. The day when 
the copulation plug was found was counted Day 0 of 
pregnancy. Beginning on Day 11 to Day 17 of gesta- 
tion, groups of 10 pregnant mice were each given 
orally, 0.01 or 0.02 mg. per kilogram of EE dissolved 
in olive oil once a day. Control mice were given olive 
oil only. After delivery, the offspring were suckled by 
their mothers, weaned at three weeks of age, and fed 
standard pellets and water when needed. At 10 to 14 
weeks of age, the female animals were killed. The 
uterus and ovaries were removed and fixed in Bouin's 
solution. After fixation, a piece of uterus sagittally or 
transversely sectioned at the middle part of the horn 
and the ovary were embedded in paraffin, serially sec- 
tioned at 6 &, stained with hematoxylin and eosin, and 
examined histologically. The external diameter of each 
uterus was estimated at five areas in the histologic prep- 
aration with an optic micrometer. Corpora lutea and 
follicles were counted in the histologic preparations. 
Student's t test was used for the comparison of the 
uterine diameter and the number of corpora lutea and 
follicles between the experimental and the control 
mice. 
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Fig. 1. Transverse section of uterine horn of mouse treated with 0.02 mg. per kilogram for seven 
days. Note cystic glandular hyperplasia with epidermization and intraglandular buds. (Hematoxylin 


and eosin. X70.) 


Table I. Effects of prenatal treatment with EE on mouse uterus 



























No. of External 
female mice uterine 
Dose (10 to 14 diameter 
(mg./Kg./day) weeks old) (Mean + S.E.) 
0.02 56 = 
0.01 44+ 0. 
0 (olive oil) 7 1.76 + 0.17 






Endometrium (No. of mice) 


E pithel ium 







Cystic 

















Metes- gla ndular Villous Intragland ular 
trus hyperplasia proliferation budding 
2 0 8 7 7 
2 2 2 8 2 
l 2 0 0 0 


*Significantly different from the control yielded by Student's t test (P < 0.005). 
+Significantly different from the control yielded by Student's t test (P < 0.01). 


Results 


Table I shows the data for the uterus. In the experi- 
mental mice, the mean external uterine diameters were 
significantly longer than in the controls and showed a 
positive relation with the dose of EE. No diestrus stage 
was seen in the endometrium of mice given 0.02 mg. 
per kilogram. The most characteristic finding in the 
experimental mice was cystic glandular hyperplasia 
(Fig. 1) occurring in eight of 13 mice given 0.02 mg. 
per kilogram and in two of 11 given 0.01 mg. per kilo- 
gram, but no such finding was seen in the endometri- 
um of the controls (Fig. 2). In the experimental mice, 
pseudostratified columnar epithelium and villous pro- 
liferation with epidermization (Fig. 3) were frequently 
seen. In the glands, stratified columnar cell prolifera- 
tion with epidermization was also frequently observed. 


In the cysts, budding simulating a papillary pattern was 
seen (Fig. 1). However, these findings could not be seen 
in the controls. 

Table II summarizes the data of the ovaries. The 
ovaries contained follicles in various stages, corpora 
lutea, and interstitial tissue in the experimental and the 
control mice. No significant differences in the average 
number of corpora lutea between the experimental 
and the control mice could be seen, but moge than 20 
corpora lutea in one ovary were sometimes observed in 
the experimental mice. Although there were no sig- 
nificant differences in the number of vesicular follicles, 
primordial follicles were significantly less in the ovaries 
of mice given 0.02 mg. per kilogram (P < 0.05) than in 
those of the controls and degenerating follicles appear- 
ing as cysts (Fig. 4) in the stroma were significantly 
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Fig. 2. Transverse section of uterine horn of control animals showing estrus-stage endometrium. 


(Hematoxylin and eosin. x175.) 


Table II. Effects of prenatal treatment with EE on mouse ovaries 















Dose No. of female mice No. of corpora lutea 
(mg./Kg./day) (10 to 14 weeks old) (Mean + S.E.) 
0.02 11 6.73 + 1.99 
0.01 12 8.58 + 2.34 
0 (olive oil) 10 7.20 + 1.58 






No. of follicles 
















Primordial 
(Mean + S.E.) 


Vesicular 


Degenerating 
(Mean + S.E.) 


(Mean + S.E.) 









14.00 + 2.40* 22.55 + 2.70 33.76 + 6.304 
16.41 + 1.92 20.41 + 2.91 27.25 + 4.10t 
22.70 + 2.79 21.50 + 1.79 12.80 + 2.27 


*Significantly different from the control yielded by Student's t test (P < 0.05). 
Significantly different from the control yielded by Student's t test (P < 0.01). 


more numerous (P « 0.01) than in the controls. The 
number of degenerating follicles shows a positive cor- 
relation with the dose of EE. 


Comment 


The present experiment revealed that prenatal 
treatment with EE in mice not only induced cystic 
glandular hyperplasia and epidermization in the en- 
dometrium but also affected the development of 
primordial follicles in the ovary at 10 to 14 weeks of 
age. 

Glandular hyperplasia and epidermization in the 
endometrium of mice six and 13 months of age® were 
also induced by neonatal treatment with diethylstilbes- 
trol. 

Clinically, hyperplastic endometrium appearing as 
cystic glands, intraglandular buds, and heaping up of 
the epithelium have been observed in postmenopausal 
women receiving prolonged estrogen administration 


and these endometrial features have been shown to be 
precursors of uterine cancer.’ In addition, the occur- 
rence of adenocarcinoma of the endometrium in 
women using oral contraceptives for several years has 
been reported to result from EE.* Thus, the present 
results suggest that prenatal treatment with EE affects 
cells in the uterine blastema, resulting in the induction 
of a prolonged stimulated state by estrogen, and im- 
plies that malignant transformation of the uterine en- 
dometrium might take place if the mice lived longer. 

In the ovaries, no differences were seen in the 
number of vesicular follicles and corpora lutea between 
the experimental mice and the controls, but degenerat- 
ing follicles were more numerous in the experimental 
mice than in the controls and primordial follicles were 
fewer in those given the highest dosage. These results 
indicate that the secretion of follicle-stimulating hor- 
mone and luteinizing hormone from the anterior 
pituitary is normal and ovulation occurs, resulting in 
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Fig. 3. High-power magnification of epithelium in a mouse treated with 0.02 mg. per kilogram for 
seven days. Shows villous proliferation with epidermization in the endometrial lining. (Hematoxylin 


and eosin. X700.) 





Fig. 4. Section of ovary,of a mouse treated with 0.02 mg. per kilogram for seven days. Note many 
degenerating follicles appearing as cysts. Atretic follicle (lower right), developing follicle (upper 
right), and corpus luteum (lower left) are also seen. (Hematoxylin and eosin. X175.) 


the formation of a corpus luteum. Thus, EE might 
have direct harmful effects on the developing primor- 
dial follicles resulting in excessive formation of de- 


e *generating follicles. It seems probable that since EE 


administration begins after the blastema of the anterior 
pituitary, Rathke's pouch, has already appeared the an- 
terior pituitary is relieved of the effects of EE. 


e 

When the effects of prenatal treatment with EE on 
the vagina,’ the uterus, and the ovaries in mice are 
considered, endocrine interrelations among these 
target organs are not so apparent but, rather, are indi- 
vidual characteristic responses to the exogenous estro- 
gen administered before these blastemas develop 
become apparent in each organ. In mice in which per- 
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sistent estrus is induced by neonatal treatment with es- 
tradiol, vaginal cornification is similar, but the findings 
in the uterus and ovaries are different. The persis- 
tently estrous mice had threadlike uteri and the ovaries 
had no corpus luteum as a result of the decrease in 
secretion of luteinizing hormone from the anterior 
pituitary and the prevention of estrogen production. ' 
It seems probably that these differences arise from the 
timing of the administration, before, during, or after 
the endocrine interrelations have been accomplished. 


April 15, 1977 
Am. J. Obstet. Gynecol. 


The mechanism leading to the present results needs 
further study, but it should be emphasized that pre- 
natal treatment with EE probably leads to malignant 
involvement of the uterine endometrium and vaginal 
epithelium in mice and in human beings. 


We are grateful to Dr. Yasuhiro Suzuki, Department 
of Pathology, Chest Disease Research Institute, Kyoto 
University, for checking the histologic preparations 
and to Mr. Akira Uesigi, for his assistance in taking 
photomicrographs. 
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Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


Description: SYNTHROID (sodium levothyroxine) 
Tablets and SYNTHROID Injection contain synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 


ia: iesus 
NH: 


Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption, 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 

is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 

an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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tract or poor adherence to therapy. 


The concomitant appearance of other diseases, 
especially cardiovascular diseases, usually dictates e 
a replacement regimen with initial doses smaller 

than 100 mcg/day (0.1 mg). 


In otherwise healthy adults with relatively recent onset 
of hypothyroidism, full replacement dose of 150 mcg 
(0.15 mg) or 200 mcg (0.2 mg) has been instituted 
immediately without untoward effect and with 

good therapeutic response. General experience, 
however, favors a more cautious approach in view of 
the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The age and general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the elderly patient 

with long standing disease, evidence of myxedematous 
infiltration and symptomatic, functional or 
electrocardiographic evidence of cardiovascular 
dysfunction, the starting dose may be as little as 25 mcg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at three 
to four week intervals depending on patient 

response. Conversely, otherwise healthy adults may 
be started at higher daily dosage and raised to 

the full replacement dosage in two to three weeks. 
Clearly it is the physician's judgment of the 

severity of the disease and close observation of 
patient response which determines the rate of 

dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement 
of normal blood levels of thyroxine in patients 

on replacement regimens frequently coincides with the 
clinical impression of norma! thyroid status, 

higher than normal levels on oral replacement of 
levothyroxine occasionally occur and should not be 
considered evidence of overdosage per se. 


In all cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the appropriate 
individual dosage. 


In infants and children, there is a great urgency to 
achieve full thyroid replacement because of the critical 
importance of thyroid hormone in sustaining 

growth and maturation. Despite the smaller body size, 
the dosage needed to sustain a full rate of growth, 
development and general thriving is higher in 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


In myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/ml. Although the 
patient may show evidence of increased 

responsivity within six to eight hours, full 

therapeutic effect may not be evident until the 
following day. An additional 100 to 300 mcg or 

more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the 

oral dosage form, SYNTHROID Injection 

produces a predictable increase in the circulating 
level of hormone with a long half-time. This usually 
precludes the need for multiple injections but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient is 
fully capable of accepting a daily oral dose. 


In the presence of concomitant heart disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without 

its cardiovascular risks. Under such circumstances, 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical judgment in this situation may 

dictate smaller intravenous doses of levothyroxine. 


SYNTHROID Injection by intravenous or intramuscular 
routes can be substituted for the oral dosage form 
when ingestion of SYNTHROID Tablets is 

precluded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 
Tablets are supplied as scored, color-coded compressed 
tablets in 6 concentrations: 25 mcg (0.025 mg)—orange 
we. 90 mcg (0.05 mg)—white . . . 100 mcg (0.1 mg)— 
yellow . . . 150 mcg (0.15 mg)—Dlue. . . 200 mcg 

(0.2 mg)—pink . . . 300 mcg (0.3 mg)—green. 


SYNTHROID (sodium levothyroxine) for Injection is e 
supplied in 10 ml vials containing 500 mcg of 
lyophilized active ingredient and 10 mg of Mannitol, 
U.S.P. A separate 5 ml vial containing Sodium 
Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute the 
lyophilized sodium levothyroxine by aseptically adding 
5 ml of the Sodium Chloride Injection, U.S.P. 

to the vial. Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard any 

unused portion. 


U.S. Pat. 2,889,363 


January 1975 


mr. Educating the publie to understand and 


What else can the family of a 
heart attack victim do 
besides call an ambulance... 


- Everyone can and should learn how to 
administer Cardiopulmonary Resuscitation 
(CPR). 





ACT Foundation 
350 Grove Street 
Bridgewater, New Jersey 08807 OQ 
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| 
x | 
use CPR plays a role in appreciahly reducing | 
the number of untimely deaths due to heart ^ | Please send me more information about the award-winning 
attacks. | film narrated by Burt Lancaster which can motivate 
. Find out how your patients canbecome | my patients to learn about CPR. I am also interested in 
trained in CPR by filling in and mailing the | receiving other educational materials offered by ACT 
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| 
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coupon at the right. i on prehospital emergency services. 
Help them do more than wait for the 
seund of a siren. 
Name 
The lifesaving public education 7\ ‘ 
activities of the ACT Foundation - 
Address 
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. Estradiol.. the only estrogen necessary 
.. jnestrogen replacement therapy 





ESTRAGE 


(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites' —and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 

.- absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated. 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et al: Microrsized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. J 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in fonmenop me women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 

the last decade4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment o menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that “natural” estrogens are more or 
less hazardous than SEN. estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREG NANCY. The use of female 
Sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed jn utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of puto in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.7 Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 























































abortion). Some of these exposures were very Short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
E. There is considerable evidence that estrogens are ineffective for these indications, 







and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 









Clinical Pharmacology — 178-Estradiol is the most potent a Se a ic estrogen and, in 


fact, is the major es rogone hormone secreted by the human. Estradiol in Estrace® has 
=` been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract.17 


i Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. Atrophie, VApolbs, 3. Kraurosis 
vulvae. 4. Female h m 9. Female castration. 6. Primary ovarian failure. 
ESTRACE* HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
ice AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
. . following conditions: 1. Known or suspected cancer of the breast except in appropriately 
— . Selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
Suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 

. thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
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$ orders associated with previous estrogen use (except when used in treatment of breast 
` = OF prostatic malignancy). 

.... Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 


endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
. .eStrogen with caution and a careful breast examination should be performed. A recent 
Study has reported a 2 to 3-fold increase in the risk of Surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens. 18 An increased risk of post-sur- 

~ e g&zy thromboembolic complications has been reported in users of oral contracep- 
e tives.1920 |f feasible, estrogen should be discontinued at least 4 weeks before, and not 

. resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. ys nde should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
swith a history of such disorders in association with estrogen use or in patients with 
,Kerebral vascular or coronary artery eer Parm hepatic adenoma should be con- 

. Sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock, Hepato-cellular carcinoma has also been reported in women taking 
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~ Estradiol...the only estrogen necessary 
In estrogen replacement therapy 


estrogen-containing oral contraceptives?! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc. 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine ee 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of web. dt a. Increased sulfobromophthalein retention: 
b. Increased prothrombin and factors VII, VIII, IX, and X: decreased antithrombin 3; in- 
creased TES enne inducen platelet ageregabilty c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as presi, 

Bl, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum p ade and 
phospholipid concentration. As a general principle, the administration o any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata: Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like xen 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum: Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses: 
Headache, migraine, dizziness; Mental i oats Chorea; Increase or decrease in 
tir i Reduced carbohydrate tolerance; ggravation of porphyria; Edema; Changes 
in libido. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as promptly as possible. Administration 
Should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosa e range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro Snot 
sab alle The minimal effective dose for maintenanace therapy should be determin 
y titration. 

2. Given cyclically: Female hypogonadism; female Castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
Justed as necessary to control iom symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. : 

Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294.1262, 1976; (4) Weiss NS, et al: 
N Engl J Med 294.1259, 1976; (5) Herbst AL, et al: N Engl J Med 284.878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285:390, 1971; (8) Lanier A, et al: Mayo Clin Proc 48:793, 1973: (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
(10) Herbst A, et al: N Engl J Med 292334, 1975; (11) Stafl A, et al: Obstet Gynecol 421118. 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44531, 1974; (13) Gal |, et al: Nature 2168.83, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973: (16) Janerich DT, 
et al: N Engl J Med 297:697, 1974. (17) Yen SSC. et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 29015, 1974; (19) Vessey MP, 
et al: Br Med J 3123, 1970; (20) Greene GR. Sartwell PE: Am J Public Health 62680, 1972: 
n ré ET, et al: JAMA 235730, 1976: (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles „of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. * 


Full prescribing information is available in the Estrace physician package insert. 
Mead Himen wore enr 
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Inhibition of premature labor: A multicenter 
comparison of ritodrine and ethanol 


NIELS H. LAUERSEN, M.D. 

IRWIN R. MERKATZ, M.D.* 

NERGESH TEJANI, M.D. 

KATHLEEN H. WILSON, B.S. 
ALBERTA.ROBERSON, R.N. 

LEON I. MANN, M.D.** à 

FRITZ FUCHS, M.D. 

Mew York, New York, Cleveland, Ohio, and East Meadow, New York 


A randomized controlled study was carried out at three medical centers to compere the 
efficacy and side effects of ethanol and ritodrine in the treatment of threatened premature 
labor. One hundred and thirty-five patients judged to be between the twentieth and 
thirty-sixth week of gestation and presenting with clinical symptoms of premature labor 
were included. Sixty-seven patients were treated with intravenous infusion of 10 per cent 
ethanol. Sixty-eight patients were treated with intravenous infusion of ritodrine for 12 
hours followed by oral ritodrine. If labor recurred prematurely, up to two additional 
courses of ethanol or ritodrine were given. Delivery was postponed for more than 72 
hours in 49 of 67 patients (73 per cent) with ethanol and in 61 of 68 patients (90 per 
cent) with ritodrine; this difference was significant. Patients in the ethanol group gained 
a mean of 27.6 days while patients in the ritodrine group gained a mean of 44.0 days. 
Fifty-four per cent of the ethanol group and 72 per cent of the ritodrine group carried 
their infants to 36 weeks of gestation. Five infants in the ethanol group and one infant 
in the ritodrine group died from respiratory distress syndrome. The most frequent side 
effects of ethanol were nausea and vomiting. The most frequent side effects of ritodrine 
were tachycardia and blood pressure changes which were easily controlled by lowering the 
infusion rate. Ethanol and ritodrine were both found to be effective inhibitors of 
premature labor with ritodrine giving the most favorable results. (AM. J. OBSTET. 
GYNECOL. 127: 837, 1977.) | 
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The problem of prematurity remains the single 
largest cause of perinatal death and injury. There are 
many known contributing factors, including economic 
deprivation, poor maternal nutrition, medical illness, 
and obstetric complications. The scope of the problem 
is so broad that it is naive to consider a solitary solution 
from a public health, an obstetric, of a pediatric point 
of view. It is more appropriate to plan for a com- 
prehensive perinatal program for defined populations 
of pregnant women so that preventable causes of pre- 
maturity can be isolated and each competently dealt 
with on an individual basis. 

When premature onset of labor cannot be pre- 
vented, à program to arrest uterine activity in properly 
selected cases must be available. When such treatment 
is contraindicated or unsuccessful, optimal obstetric 
management and expert pediatric care must be in 
readiness to maximize the neonatal outcome. 

A great deal of recent research into the endocrinol- 
ogy and physiology of labor has suggested that at least 
in theory the endocrine changes at the time of parturi- 
tion reflect a complex interaction between the fetal and 
maternal systems. The concept that the fetus may help 
trigger the onset of normal labor has lent support to 
those who have traditionally questioned the wisdom or 
value of pharmacologic control of premature labor. 
While it is dgreed by all that there are instances in 
which premature delivery may be in the best interest of 
the fetus in a compromised intrauterine environment, 
this situation does not apply under all circumstances, 
and there are clearly certain conditions which may 
trigger the premature delivery of an uncompromised 
but immature fetus. These conditions are often self- 
limiting or correctable with proper management, and it 
is in such situations that vigorous therapy to stop pre- 
mature labor is indicated to afford the fetus an exten- 
sion of its intrauterine development. After exclusion of 
cases where arrest of labor is either contraindicated or 
doomed to failure, a group of patients remains for 


whom a program of pharmacologic control of labor 


can materially improve the perinatal outcome. 

Two accepted methods of controlling uterine con- 
tractions have been treatment with intravenous ethanol 
and treatment with -mimetic drugs. Of the latter, 
ritodrine hydrochloride has been particularly promis- 
ing because of its effectiveness and minimal side ef- 
fects. 

The purpose of the current study has been to:com- 
pare the effectiveness and acceptability of these two 
approaches in a randomized controlled multicenter 
study. In this manner different patient populations 
could be treated with application of the same criteria 


. for inclusion or excluston. 


April 15, 1977 
Am. J. Obstet. Gynecol. 


Table I. Characteristics of patient population* 


Characteristic Ritodrine 
No. of patients 67 68 
Age (yr.) 28.6 4 5.8 28.9 X 5.9 
Height (cm.) 160.1 + 6.4 159.4 + 8.5 
Weight (Kg.) 61.8 x 7.5 63.6 + 12.1 
White ` 25 oe 
Non-white 42 46 
Parity l 
0 28 24 
| o. lil 29 
>2 s 28 15 
History of premature 12 14 
deliveries 2 
Singleton pregnancy ' ^ 58 62 
Twin pregnancy 9 6 
Week of gestation 31:6 2: 3.I 30:7 + 33 
Bishop score (modified) 8.6 + 2.5 48d 25 


*The results are shown by either actual numbers of patients 
or by mean and standard deviation of the mean. 


Material 


One hundred and thirty-five patients with threat- 
ened premature labor from the three collaborating 
centers constitute the sample of this randomized 
study of ethanol and ritodrine. The criteria for inclu- 


- sion were: (1) regular uterine contractions of 30 to 60 


seconds’ duration at least once every 10 minutes and 
clinically judged as premature labor, (2) pregnancy be- 
tween 20 and 36 weeks from the last menstrual period, 
(3) estimated fetal weight below 2,500 grams, (4) uter- 
ine fundus above the umbilicus, (5) membranes intact 
and not bulging, (6) cervical effacement, and (7) cer- 
vical dilatation not exceeding 4 cm. The presence of 
the following conditions excluded a patient from enter- 
ing the study: (1) premature separation of the placenta, 
(2) pre-eclampsia, chronic renal disease, and chronic 
hypertension, (3) cardiac disease, diabetes mellitus, and 
other severe maternal diseases, (4) presence of a dead 
on malformed fetus, (5) placenta previa, if bleeding 
was severe enough to require intervention, (6) any 
maternal on fetal complication which required im- 
mediate delivery. | 

One hundred and fifty patients, 70 from The New 
York Hospital, 50 from University Hospitals of Cleve- 
land, and 30 from «Nassau County Medical Center, 
originally accepted the opportunity to participate in 
the study. At the conclusion of the investigation, it was 
found in retrospect that 15 patients had not fulfilled 
the criteria for inclusion: In nine of these patients it 
was determined that fetal weight had exceeded 2,500 
grams on admission. Two patients had premature sep- | 
aration of the placenta, one had a gestational age 
under 20 weeks, one had bulging membranes, one had 
ruptured membranes, and one refused further treat- 
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Table II. Successful inhibition of labor (labor postponed for more than three days) in relation to the 
participating institution | 





Institution 

The New York Hospital Ethanol 
Ritodrine 

University Hospital, Cleveland Ethanol 
Ritodrine 

Nassau County Medical Center Ethanol 
Ritodrine 

Total Ethanol 
Ritodrine 


23 7 





26 4 

0.44 20.05 
15 . -8 
23 1 

5.27 «0.05 
11 3 
12 2 

0.00 >0.05 
49 18 
61 ; 7 

5.09 <0.05 





ment after the conclusion of the first course of intrave- 
nous ritodrine. Therefore, these patients were omitted 
from the evaluation of the treatment. The remaining 
135 patients included 67 treated with ethanol and 68 
treated with ritodrine. The two groups were compared 
with respect to demographic characteristics and were 
found ta be comparable in regard to all relevant fea- 
tures (Table I).* | 


Methods : 


When a patient was admitted-«and appeared to fulfill 
the criteria for inclusion, she was observed for a 
minimum of 30 minutes with monitoring of uterine 
activity by external tocography. During this control 
period, vital signs, including blood pressure, heart 
rate, temperature, and fetal heart rate, were moni- 
tored and recorded. Routine admission blood tests and 
urinanalyses were performed. After the observation 
period, the diagnosis of clinical premature labor was 
ascertained and a sealed envelope was drawn to reveal 
the allocated therapy. 

Treatment schedule for ethanol. A loading dose of 
ethanol, 10 per cent (v/v) in 5 per cent dextrose in 
water, was infused intravenously at a rate of 7.5 ml. per 


- kilogram of body weight per hour for two hours, fol- 


lowed by a maintenance dose of 1.5 ml. per kilogram 
per hour for 10 hours or more. If premature labor 
recurred after the initial ethanol infusion, up to two 
additional courses of intravenous ethanol were permit- 
ted. If labor recurred less than 10 hours after discon- 


- tinuation of the first infusion, the repeat loading dose 


; No. 
of ethanol was reduced (loading dose x 20-0 our oF hours ) 


and followed by the usual maintenance dose. If 10 


*We thank J. R. Bijlsma and A. Heyting of the biostatistical 
departmient of Philips-Duphar for the detailed statistical 
analysis. 


Table III. Successful inhibition of labor (labor 
postponed for more than three days) as related to 
singleton and twin pregnancy 











Chi- 














Type of square 
pregnancy Therapy Success | Failure | value p 

Singleton Ethanol 41 17 
Ritodrine 56 6 

| 6.24 <0.05 
Twin Ethanol 8 E 
Ritodrine 5 l 

0.22 | 20.05 


hours or more had elapsed since the end of the previ- 
ous infusion, a full repeat course was given. 
Treatment schedule for ritodrine. A total of 250 mg. 
of ritodrine hydrochloride,* 10 mg. per milliliter, was 
added to 450 ml. of 5 per cent dextrose in water for a 
final concentration of 526 ug per milliliter. The rito- 
drine solution was administered intravenously via a 
constant-rate infusion pump. The infusion was initi- 
ated at a rate of 50 ug of ritodrine per minute and 
increased by 50 ug every 10 minutes until adequate 
uterine relaxation occurred. If disturbing palpitations 
or maternal heart rate over 120 beats per minute were 
observed, the infusion rate was reduced by similar 
steps until a more acceptable heart rate was obtained. 
The maximum infusion rate was 350 ug per minute, 
and the ritodrine infusion was maintained for 12 
hours. Thirty minutes prior to the termination of the 
intravenous infusion, oral ritodrine therapy was initi- 
ated at a dose schedule of up to 10 mg. every two 
hours. This dose schedule was maintained for 24 hours 
and then reduced. The patient was discharged from 
the hospital receiving oral ritodrine therapy in doses 
ranging from 20 to 60 mg. daily. Oral ritodrine ther- 


*Yutopar, Philips-Duphar, Weesp, The Netherlands. 
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Fig. I. A tracing of the effect of an intravenous ritodrine infusion on uterine activity. The tracing is 
from.a single patient and shows in 10 minute segments uterine activity, as monitored by external 
tocography, immediately prior to ritodrine administration and during 90 minutes of infusion with 
the dose increasing from 50 to 250 ug per minute. 


apy was maintained in most patents for four weeks or 
until the thirty-eighth week of gestation, whichever 
came first. If premature labor recurred with oral ther- 
apy, up to two repeat courses of intravenous ritodrine 
were administered. 

Vital signs were monitored and recorded every 15 
minutes for the first two hours of infusion in all pa- 
tients. After two hours, the vital signs were monitored 
and recorded every two to four hours during the entire 
hospital stay. Following discharge from the hospital, all 
patients were seen every week either in the respective 
high-risk clinics or by their private physicians, and 
their progress was carefully recorded. 

A modified Bishop's score was recorded before, dur- 
ing, and after therapy. The score was modified in 


order to facilitate statistical analysis. The effacement 
and station were scored from | to 4 instead of from 0 to - 
3, and cervical consistency and position were scored 
from 1 to 3 instead of from 0 to 2. This made the 
maximum possible score.17 instead of the 13 reported 
by Bishop.’ ° 

The results in this study were statistically analyzed by 
two-tailed chi-square and Student’s t tests. Success was 
defined as the postponement of delivery for more than 
72 hours. 


| Results . 


Successful prevention of delivery. Delivery was 
postponed for more than 72 hours in 49 of 67 patients 
(73 per cent) with ethanol and in 61 of 68 patients (90 


— 
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Table IV. Time gained 
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Ritodrine 


Singletons T'wins Singletons ` Twins 
Time gained ~ (No. of patients) (No. of patients) - (Na. of patients) (No. of patients) 
Less than 3 days 17 J 6 l 
3 days—1 week 4 1 2 0 
1-2 weeks 5 0 3 2 
2-4 weeks 8 4 6 0 
4-6 weeks 10 0 16 3 
More than 6 weeks 14 3 29 0 
Total successful 4i 8 56 5 
Mean gain* (days) 26.6 + 3.4 30.7 2 9.2 46.2 + 4.1 22.0 + 6.0 
Combined gain i 27.6 + 3.1 44.0 + 3.9 
Gain in successes 36.5 + 3.4 48.9 + 3.8 
*Results expressed in mean and standard error of the mean. 
Table V. Week of delivery 
Singletons Twins Singletons Twins 
Week of delivery (No. of patients) (No. of patients) (No. of patients) (No. of patients) 


29 weeks and less 6 
30-31 weeks 4 
32-33 weeks 7 
34-35 weeks 10 
36-37 weeks 10 
38-39 weeks 9 
40 weeks and more 12 
Total ' 58 


per cent) with ritodrine; this difference was significant 
(p < 0.05). A breakdown by institution showed uni- 
form results in favor of ritodrine (Table II). At Univer- 
sity Hospitals of Cleveland, the difference between the 
ethanol and ritodrine success rates was significant (65 
versus 96 per cent). The success rates at The New York 
Hospital and at Nassau County Medical Center were 
also higher for ritodrine, but these differences were 
not significant. Ritodrine was significantly more effec- 
tive in singleton pregnancies (p « 0.05), but there was 


- no significant difference between the two methods in 


the control of premature labor in twin gestations 
(p > 0.05) (Table III). 

Failure to postpone delivery. The initial intrave- 
nous infusion of both ethanol andgitodrine resulted in 
a reduction or complete inhibition of uterine activity in 


all patients. The inhibitory effects of ethanol were ap- ' 


parent by the end of the loading dose. The effect of 
ritodrine on uterine activity was a decrease in the fre- 
quency of contractions followed by a gradual decline in 


, intensity (Fig. 1). The effective dose range of ritodrine 


varied from patient to patient; uterine inhibition was 
achieved at a rate of 150 wg per minute in some pä- 
tients, while in a very small number of patients a dose 


«Itc NON --o0 
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rate as high as 350 wg per minute was required. In the 
group of patients classifed as “failures” (delivery 
within 72 hours of the initiation of treatment), therapy 
was discontinued for progression of labor, rupture of 
membranes, or bleeding. In some of the “failures,” 
progressive cervical changes and rupture of mem- 
branes occurred despite apparent inhibition of uterine 
activity. | 

The ability of both treatment regimens to control 
premature labor showed a correlation with the Bishop 
score. The mean, modified Bishop score of patients 
successfully treated with ethanol was 7.95 + 2.25, 
and for the "failures" the mean was 10.67 + 2.32, a 
significant difference (p « 0.01). Similar results were 
found with ritodrine patients where the mean, 
modified Bishop Score in successful cases 
7.20 + 2.2 and for the "failures" the mean was 
11.62 =-1.06; this was alsc a significant difference 
(p« 0.01). The degree of cervical effacenient ap- 
peared to play an important role; as cervical efface- 
ment increased, the probability of successful outcome 
with either ethanol or ritcdrine diminished. There 
were 11 patients in the alcohol group with cervical ef- 
facement of 80 per cent or higher, and in seven (64 per 
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Table VI. Birth weight and infant survival 


m " Neonatal death Neonatal death 


` Birth weight - 
500 or less 0 0 . 0 
501-1,000 ". gh c 0 . l 
1,001-1,500 8 0.. 2 
1,501-2,000 i 0 9 
- 2,001-2,500 0 | 0 13 
2,501-3,000 0 0 9, 
- 8,001 or more E . 0 17 
^ Total EE. 0 51 















i 


cent) of these patients the treatment failed. These cases, 


accounted for 39 per cent of all the failures in the 
ethanol group. In the ritodrine group, 10 patients had 
cervical effacement of 80 per cent or higher prior to 


` therapy, and six (60 per cent) of these were delivered: 
_of their infants within 72 hours, representing 86 per 
_ cent of the failures in the ritodrine-treated group. 


. Time gained. The mean time gained from the initia- 


, don of ritodrine therapy to delivery in all singleton 
' pregnancies, 46.2 days, was significantly different from 


the mean time of 26.6 days gained in the ethanol group 
(p « 0.05) (Table IV). Among the successfully treated 
patients, including both singleton and twin preg- 
nancies, ritodrine administration also resulted in a 
significantly longer gain in days, 48.9 as compared to 


_ 36.5 days for ethanol (p < 0.05). In singleton pregnan- 


cies, there were 45 patients in the ritodrine group as 
compared to 24 patients in the ethanol group with de- 
livery postponed for more than four weeks. The mean 
time gained in twin gestations was longer with ethanol 
(30.7 days) compared with ritodrine (22.0 days), but 
this difference was not significant. 


Week of delivery. In the ritodrine group, 45 pa- 
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Survived. 


0 1 0 0 0 
0 0 0. 0 0 
09 T 0 E 2 
4. 0 0 zb 3 
5 1 0 6 6 
l 0 0 24 ] 
5 0 0 20 0 
18 $ 0 58 12 












Apgar score T ck 
` Delivery Therapy stobped— Birth weight TK 
Therapy delayed infant delivered (grams). Cause of death 
Ethanol | 33 days -5 days 9 10, 1,680 5hours RDS 
Ethanol ' l day _ 10 hours "De 4 10 „1,760 2 days RDS 
Ethanol 10 days 8 days d 9 1,420 2 days © RDS 
' Ethanol lday 12 hours 6 6 ' 830 8 days RDS 
Ethanol. <3 days 1 hour 3 3 . 700 1 day RDS 
Ethanol «3 days 16 hours 5 8 1,410 5 days Necrotizing enterocolitis 
: Ethanol - 2 days 1.5 hours 2 7 1,484 ` 48 days Sepsis . 
Ritodrine 7 days 3 days | lo 3 1,140 8 days RDS 
Ritodrine -5 days 2 days pi 0 490 5 min Immaturity—cord 
wrapped around neck 
; i i : s twice 
Ritodrine 48 days  I2hours =<. 8 10 5 days Necrotizing enterocolitis 


2,100 


tients with singleton pregnancies were.delivered at 36 
weeks and beyond, and 33 of these were delivered at 
term. In the ethanol group, 31 patients with singleton 
pregnancies were delivered at 36 weeks and beyond, 
and 21 of these were delivered at term. Seven sets of 
twins were delivered at term (Table V). 

Perinatal outcome. There were no stillbirths in 


either treatment group. There were 51 (88 per cent) 


surviving singleton infants in the ethanol-treated 
group and 58 (95 per cent) in the ritodrine-treated 
patients. Among the singleton pregnancies, 45 per cent 


of infants in the ethanol group and 72 per cent of 


infants born to mothers treated with ritodrine had 
birth weights in excess of 2,500 grams; this difference 
was significant (p « 0.01). All infants of twin gestations 


` survived, and six of 18 in the ethanol group and one of 


12 in the ritodrine group had birth weights in excess of 


. 2,500 grams (Table VI). 


There. were seven infant deaths in the ethanol- 
treated group. Six infants 'died within five hours to 
eight days after delivery, five from respiratory distress 
syndrome (RDS) and. one from necrotizing en- 
terocolitis (Table VII). The seventh infant death in the 
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Périnatal deaths, ^ ^ 7” EL MET. coa 
Süllborn © ^. |. 0 veo CE 9 i. 
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"ethanol group occurred: 48 days after a premature de- ' 
| livery in an ethanol “failure”; the cause of death in this. 
infant; who had an elevated bilirubin level at birth and ` 


underwent, two "exchange transfusions, ‘was, sepsis. . 
There were threeinfant. deaths in the ritodrine group, *. 
and all occurred within five days of deliverv. One in- : 
fant died from RDS, 'and another infant died soon ` 
after delivery with a tight nuchal cord and a birth 
weight of'490 grams: The final death in the ritodrine 
group occurred at five days of age in a. 2. 100 gram., 
infant with, necrotizing. enterocolitis, —— " ^ e 
Fifteen ofthe 76-infants. born to ethanol- treated `. 
mothers developed RDS, and 10 of these infants: sür- ` 


-vived (Table VIII). In the group. of 73 infants born to. 


ritodrine- treated. mothers, six developed RDS, and all 
but a single infant survived. f de gg : ys 
Maternal side effects. Alhaug in no’ instances did. 
cardiovascular, side. éffects preclude: effective hm 
statistical analysis of responses to the initial infusion of | 
either ethanol or ritodrine demonstrated. significant 
differences between’ the two treatment regimens. ; In 
ritodrine-treated patients, an increase in heart rate. was 
the most common side effect, and the mean. maximum 
increase’ of-37. 9 beats per minute in' maternal pulse’ 
during the first infüsion was significantly higher than’ 
the mean -maximum.increase of 15.7 beats per minute ` 


pronounced, increase in fetal heart rate Was rioted dur- 
ing the: first ritodriné: infusion with' a mean maximum: 


AA increase of 21: 5. beàts per minute significantly higher”. 


than the increase of 11.1 beats per minute. observed, - 
with ‘ethanol - (p <.0.01). There was a significantly 


. greater increase in systolic blood pressure and decrease 


in. diastolic pressure with the initial ritodrine as com- : 
pared to the initial ethanol infusion. However, patients. 


t.. 


4 


' with ethanol (p « 0: 01) (Tablé 1X). A^similar; but less. - 


` "Table IX. "Cardiovascular effect of f therapy gang js 


first: infusion- 


Maternal. heart rate 
acceleration; (beats 
per minute) 


Fetal heart rate acceler- ^ ^ 411.15 9.3 , 421.5 x 164° 
. ation, (beats per j ni yu 
^, minute). s 
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Maternal systolic blood - 


pressure increase | 
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“Maternal E astolic blood 
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| vorniting;- 'and urinary i incontinence with ethanol as 
uud to. ritodriné administration (p: < 0.01) 


Comment | 
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As first ep onei by: Fuchs? in 1965, the use of abang 
to: ‘stop, threatened preinature labor is based upon the 
: principle that the release of .neurohypophyseal hor- 
mones: can be blocked by administration of ethanol. 


"Van: Dyke z and Ames,’ in 1951, described the inhibition 


of; vasopressin release by ethanol and thereby provided 
the explanation. of the well-known diuretic effect of - 
. ‘alcohol. In 1953, Fuchs and Wagner‘ ‘demonstrated i in 
a ‘rabbits tai ethanol also inhibits the reléase of oxytocin. ` 
' The use of ethanol i in premature labor is based upon ` 
the. assumption that: oxytocin, whether of maternal or ' 
"fetal: origin, plays a physiologic role i in the mechanism 


-of labor; the. fact that the treatment, works provides: 





^ 


. circumstantial süpport for this assumption.” The first 
major. study of ethanol in premature labor showed the 


, treatment to, be successful i in delaying parturition for at 


least 72 hours in 65 per cent of patients admitted with, 
^ intact’ membranes.® 
- clude a control. group, a study by, Mehra and associ- 


Although that report did not in- 


ates? and. a subsequent study by Zlatnik-and Fuchs? 


clearly démonstrated thai ethanol was significantly bet- 


ter: ‘than. a placebo. The experience: by Fuchs? now 
‘comprises: more than 300 cases, and the results are the l 


same.as in the’ initial. study. 


The. use, öf £- mimetic compounds in premature . 
labor: began in the. 1960's, although the influence of 
: adrenergic agents on'üterine activity had been studied 


, Since ] Bourne and-Burn” first demonstrated the effect 


+ of epinephrine on: the uterus in 1927. Further impetus 


chad: been provided by Ahlquist ^ who established the 


SS ae a significantly higher incidence of nausea, be : 
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‘concept: of æ- and -receptors in smooth muscle. sys- 
D tems; Stimulation öf a-receptors in the myometrium 
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increases activity, while 8-receptor stimulation inhibits 
activity. The sare effects are present in smooth mus- 
cles of other organs with the exception of the cardiac 
muscle where the reverse effect is noted. 

The naturally occurring catecholamines and the first 
synthetic -mimetic agents have pronounced cardio- 
vascular effects which preclude or severely limit their 


usefulness in obstetrics. Lands and co-workers” pro- : 


posed a subdivision of the B-receptors into 8-1 recep- 
tors which are found in the myocardium and 8-2 re- 
ceptors which are present in smooth muscles such as 
the myometrium. New compounds have been synthe- 
sized in order to find agents with more specific 8-1— or 
B-2-stimulating effects.. The first agent to be used clini- 
cally was isoxsuprine which was first tested in prema- 
ture labor by Bishop and Woutersz.? In general, the 
drug has too frequent cardiovascular effects to gain 
widespread clinical use. Nevertheless, to date, it re- 
mains the only available drug in the United States. 
Newer drugs, such as ritodrine, metaproterenol, 
fenoterol, salbutamine, and terbulatine, have been 
tested clinically in other parts of the world and found 
to have a relatively stronger 8-2-stimulatory effect. 
Ritodrine hydrochloride was found by Coutinho and 
associates'! to be a potent inhibitor of uterine activity in 
nonpregnant women and to have miniinal cardiovascu- 
lar effects in the doses employed. The ability to inhibit 
uterine activity at term was confirmed by Landesman 
and associates? and other investigators.!* '7 A mul- 


ticentric trial in Europe, including 91 patients, showed. 


that ritodrine was sigriificantly better than sedation in 
arresting premature labor.'? 

A multicentric study like the present has several ad- 
vantages. It permits the accumulation of statistically 
valid data in a shorter period of time and it broadens 
the patient base by the inclusion of several hospital 
populations. It also exposes a larger group of medi- 
cal and nursing personnel to the concept of phar- 
macologic inhibition of premature uterine activity às 


well as to the clinical problems associated with patients 


in premature labor. Despite the acknowledged fact that 
it is often difficult to distinguish progressive labor from 
false labor at a very early stage, this study demonstrates 
that it is possible to establish criteria for patient selec- 
üon that can be effectively used by multiple partici- 
pants. The fact that 10 per cent of treated subjects had 
to be excluded from analysis because they were found 
retrospectively not to have fulfilled the criteria for in- 
clusion should not mitigate the over-all success in pa- 
tient selection. Such mistakes were made at all three 
centers and are to be expected. when the criteria 


.for inclusion encompass some subjective clinical 
evaluation. 
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A disadvantage of a multicenter trial is that the staff 
at each center may. not be equally comfortable with 
the two modes of treatment. At University Hospitals 
of Cleveland, for example, a f-mimetic agent had 
been used for years. The results obtained there with 
ethanol treatment were inferior to the results at the 
two other centers, while the ritodrine results were 
remarkably uniform at all three centers. 

The present trial is the first comparative study of the 
two principal methods for clinica! supression of prema- 
ture labor. Both methods were sliown to be effective, 


but the results obtained with ritodrine were distinctly 


better than those with ethanol even though the 
ethanol results were actually better than in previous 
reports.” 979 1° The difference between ritodrine and 
ethanol results was evident in the material from each of 
the three centers. The much greater prolongation of 
gestation achieved with ritodrine (49 versus 36 days in 
the successful cases) could be due to the continuous 
oral treatment with ritodrine after discharge, but this 
does not explain the higher initial success rate with 
ritodrine (90 versus 73 per cent). 

The results with ritodrine confirm those obtained by . 
previous European investigators. ? In the United 
States, there have been several reports on the effect of 
ritodrine on uterine activity and on the cardiovascular 
system. Most authors heve found that the inhibitory 
effect on the uterus can be achieved at dose levels which 
do not influence cardiovascular function to a degree 
requiring discontinuation.of treatment?" ?? Ritodrine 
invariably produces some increase in maternal heart 
rate, followed by an increase in the fetal heart rate. In 
the present study, a 8-blocking agent, propanolol, was - 
always available but never had to be employed. As with 
previous studies, patients tolerated the side effects well 
and did not réquest discontinuation of treatment. 

Boog and associates? studied the prophylactic effect 
of ritodrine in the prevention of RDS by comparing 29 
infants of mothers treated with ritodrine to a control 
group of 34 premature infants. There was 35 per cent 


. RDS in the control group versus 17 per cent in the 


ritodrine group. In the present study, 15 infants of the 
ethanol group and six of the ritodrine group devel- 
oped RDS, but, since there were 31 infants with a gesta- 
tional age of 35 weeks or less in the ethanol group 
versus 19 infants in the ritodrine group, our results do 
not permit any conclusion about the effect of ritódrine 
on lung maturation of the fetus. | 
-mimetic agents are known to stimulate glycolysis 
and to increase uterine blood flow, and it has been 
suggested that prolonged ritodrine administration 
could be used to promote fetal growth. However, Seidl 
and associates" were ünable to find support for this 
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hypothesis in their study of controlled infants of 
ritodrine-treated mothers. In view of a lack of means 
for accurately determining fetal weight, it is unlikely 


that definitive testing of this concept will be forthcom- . 


ing soon. 

In conclusion, this study demonstrates that both 
ethanol and ritodrine are useful agents for the preven- 
tion of premature delivery, with ritodrine appearing to 
be somewhat better than ethanol. In the future, it 
might be possible to combine the two methods, since 
they have completely different points of attack. It is 
clear that patients in premature labor require expert 
medical and nursing care: Because there are contrain- 
dications and failures associated with both treatments, 
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whenever feasible, they should be carried out in re- 
gional centers with broad perinatal staffing. While far 
from being suitable for all patients in premature labor, 
pharmacologic treatment is an important adjunct in 
our endeavors to reduce the incidence of prematurity. 
The identification of patients at risk, the selection of 
patients for treatment, ana the management of pa- 
üents in premature labor are objectives of any commu- 
nity effort to reduce perinatal deaths and morbidity.” 
Regionalization. subspecialization, and the develop- 
ment of improved pharmacologic agents are all com- 
ponents of an intensified ‘effort to improve the out- 
come of pregnancy for mothers and infants. 
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Surface IgM on peripheral lymphocytes from pregnant women were passively acquired 
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from autologous serum. These cytophilic IgM antibodies occurred as relatively large 
molecules, suggesting that they were in the form of complexes or aggregates. The 
lymphocytes involved were mainly B cells. It was postulated that the present findings 
could be a mechanism for the modulation of lymphocyte surface receptors by serum factors 


during pregnancy. (AM. J. OBSTET: GYNECOL. 127; 846, 1977.) 


THE LYMPHOCYTE is an important cell in im- 


munologic reactions. A study of lymphocyte physiology 
during pregnancy is therefore relevant to the problem 


of fetomaternal immunologic relationship. During an 


investigation of the peripheral lymphocyte population 
in pregnant women, 
IgM-bearing lymphocytes than in nonpregnant control 
subjects.’ Recent experiments show that this is due to 


tested immediately after separation and some were in- 


-cubated overnight in autologous serum at 4° C. before 


we found significantly more : 


IgM antibodies in maternal sera, probably in the form - 


of complexes, becoming attached to the surface of a 


` certain population of autologous lymphocytes. Anti- 


body, alone or in complex with antigen, may play an 
important role in regulating the immune response by 
modulating lymphocyte surface receptors or activating 
suppressor cells." 
of a feedback mechanism controlling maternal im- 


Our observations may be indicative 


munologic reactivity in the face of increasing antigenic 
load during pregnancy. 


Materials and methods 


Lymphocytes were obtained from defibuindted ve- 
nous blood by treatment with dextran-carbonyl iron 
mixture, passed over a strong magnet, and further 
purified by the Ficoll-Hypaque gradient technique with 
as previously de- 
scribed.) © 


Detection of surface. IgM. Some lymphocytes were . 
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testing.. Equal volumes: of washed lymphocytes in 
PBS/BSA (approximately 1 x 10° concentration) were 
incubated at 4° C. for 30 minutes with fluorescein- 
labeled sheep antihuman IgM (Wellcome) diluted 1:4, 


After being washed three times, the-lymphocytes were 


reconstituted to their original concentration with 2 
drops mounted on a slide with a coverslip added. The 
preparations were examined with a Leitz Diavert Or- 
thomat microscope equipped with phase contrast and 
incident light fluorescence, each being used alternately 
during the counting procedure to exclude the dead 
lymphocytes. | 

The fluorescein-labeled antisera were ultracen- 
trifuged for 30 minutes at 150,000 g before use. The 
specificity was checked as follows: (1) Blocking experi- 
ments with nonconjugated anti- -IgM, but not anti-IgG, 
reduced the count of fluorescent IgM-bearing cells. (2) 
Immunodiffusion of the fluorescein-labeled anti-lgM 
serum produced a positive are only with purified 
human IgM and not IgG, IgA, ar IgD. (3) Im- 
munoelectrophoresis of the fluorescein-labeled anti- 
IgM serum against whole human serum revealed only 
one arc in the IgM region. 

Simultaneous detection of SRBC-RFC and surface 


IgM. Following incubation with autologous serum and 


' staining for surface IgM, lymphocytes were spun with 


846 


an eqüal volume of 0.4 per cent sheep red blood cells 
(SRBC) at.250 g for 10 minutes and placed im- 
mediately on ice for 60 minutes. The mixture was then 


resuspénded gently and examined for lymphocytes 


with simultaneous SRBC rosettes and surface IgM by 


phase- contrast and fluorescence microscopy. 


>, 
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Simultaneous: detéction of EA- REC. ‘and. ee 
IgM. A 2} percent suspension of Ox RBC: was sensitized” 
with - an’ equal volume of a. subagglutináting dose of." 


_ rabbit IgG anti- -Ox RBC. serum for 45 mintités at roof, . 


. were diluted to a concentration of 1 | per cent, ádded to` 


* 


san equal volume. of. maternal lymphocyte suspension.” 
which had been incubated with autologous serum and | 
stained for surface IgM, and centrifuged at. 250 j gfor3^ 
minutes at room temperature. This was thén allowed to ` 


stand on ice for 30° minutes, after which the cen- : 


-trifuged pellet’ was resuspended: gently and examined . 
' under phase. contrast ‘and fluorescence rilicroscopy for ` 
P uos with simultaneous rosettes ' and surface ^ 
‘IgM. 7 s - "NES 
Immunodiffusion. IgM iugis of 50 midterm: preg: . 
nant and-50 nonpregnant sera were tested by radial. 
immunodiffusion on. commercial plates (Hyland, 
United States). ' ^. F 
Ultracentrifugation. Maternal sera were spun in an. 
MSE Superspeed- 65.at 4" C. and at 37". C. for varying... 


= 


r 


vee 
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periods of time. The supernate fractions and the ul- - 


‘ tracentrifuged deposits were then incubated with aui- 


? 


~ tologoüsicells: -7a i 


Separation of T and. B Dubhicyes Dub 
were.incubated with an ‘equal volume of washed 0.4 per. . 


“7 + cent SRBC for 10 minutes" at a4 GC, The mixture was . 


^ 


L 


then spun at 250 g for 10 minutes and left for 60 


' minutes on ice. After resuspending the pellet gently, 3. 


"ml. of the mixtüre were layered ón to 9 ml, of Lymph- 


oprep (density,. bir 077) in "U" bottom 1% by 10 cm., 


tubes and spun with an interface speed of 400 g for 40 
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' temperature:- After. washing, these. sensitized RBC’s a 


47 


, 


- minutes; The. ihterface layer. now contained cells de- ;' 


pd of T ‘cells and ivere therefore niainly B cells.. - 
The SRBC: rosetted pellet at the bottom of the tube 


EE 
Fa 


——Ó mainly’ of T cells. The rosettes were dis-^,. 


-"sociated by’ ‘agitation at 37° 'C. and a T-cell suspension: 
. free of SRBC obtained. by layering 2 ml. of the cell 


` mixture on to`? ml. of, Lymphoprep and. spun for 15; 


* minutes atan interface force of 400 g. 
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Results” wy 


* 
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In pregnant women, there was a marked i increase in ^ 
the number. of lymphocytes with detectable IgM on. i. 


their surface after incubàtion overnight, with autolo- : 
gous serum ‘at 4 C. This also occurred' in nonpreg-.. 
nant women but to a much lesser extent (see Table D).^ 

Heating at 37 c resulted i in a rapid disappearance’? 


_ ` of the surface IgM within ' a, few minutes, but this did | 


>. not occur in the’ présence of, sodium azide (8 x. 1072 zs 


molar). » Le re PE 
In a group of women: 


$n 


monitored throughout preg- . 
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x. 


Nonpregnánt - 


ar - r^ 
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‘Table I. Showing i increase in percentage of 
IgM- bearing cells after incubation overnight with ` 
"autologous s séra at AS Cs | 
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Table I. Showing: percentage of IgM- T€ cells. 
after incubation with aütologous ‘sera at different. 
Stages. of: Pg: l l 





: IgM- bearing lymphocytes 
(mean value for 75 cases) 
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6 months 
* postnatal 


6.0 


nancy, it was found, that the numbér of lymphocytes. : 
with, surface. IgM after’ incubation with autologous. 
serum increased immediately during the first trimes- 


oe ee 2 E "Surface ge ori ^ lmphooytes. 847 = | 


. Qutologous seva. '' 


"ter, remained: high throughout. Pregnancy, and fell . 


after parturition (see. Table, II). 
When lymphocytes from the postpartum: period 


were incubated with ‘autologous serum collected dur- : 


ing midpregnaricy, it was found that tlie number óf 


IgM-bearing cells rose to the level normally seen in. 


boo: (see Table IID.. 


» The IgM, antibodies could be ibus down at 38,000 — 
r.p.m. for 6 hours and 21 minutes at 4? C., or for 9 


hours and 48 minutes at 37? C., which corresponded to... 
a sedimentation coefficient. of 278; 


No rheumatoid - activity was detected in pregnant 
sera by the Rose Waaler or Latex tests (Wellcome): 


| The IgM antibody was noct cytotoxic- to autologous’ 


lymphocytes when incubated HR added rabbit com- : 


plement T r$ gan? | 
amuna soni estimation. of IgM showed a mean 


lue of 128.9 mg. oer deciliter i in preghant sera and, 


125.7. mg. ‘pér deciliter i in nonpregnant. sera. The dif- . 


ference. was fot statistically significant. ` 


' When’ éxamined simultaneously with phas¢-contrast 


and fluorescence’ microscopy.’ ‘a large number (up to 90 
-per cent) of EA-RFC- was. found to passively acquire 
. serum IgM after incubatior with autologous serum, 


' but only a very sinall- number (up to 3 per cent) of : 


~ SRBC- RFC did-so. 


- 
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> Separation’ of maternal: lymphocyte, populations | 
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. between pregnant and nonpregnant sera. 
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Table III. Showing percentage of IgM-bearing cells when lymphocytes were incubated with autologous sera 
collected at the same time or previously during another stage of pregnancy 


IgM-bearing lymphocytes 


Lymphocytes from postpartum 
period incubated with auto- 


logous sera from post- 


Source partum period ' 
Lm 256 7 
Lm 245 | PIU 


Table IV. Showing percentage of IgM-bearing cells 
in T-cell enriched and T-cell depleted fractions after 
incubation overnight with autologous sera at 4^ C.* 








IgM-bearing lymphocytes 
(mean value for 22 cases) 
Incubated 
in autologous 
sera 


Not incubated 
in autologous 
sera 


T-cell depleted fraction . 8.0 31.0 
T-cell enriched fraction None 8.25 


showed that cells mainly from the T-cell depleted frac- 
tion passively acquired serum IgM whereas only a small 
percentage of cells from the T-cell enriched fraction 
did so (see Table IV}. 

Prior treatment of maternal lymphocytes with 0.25 
per cent trypsin for 30 minutes at 37° C. did not affect 
the cells’ abilities to passively acquire serum IgM., 


Comment 


- Our experiments have shown that the surface IgM 
detected on peripheral lymphocytes from pregnant 


women were passively acquired from autologous 
serum. These antibodies were not autolymphocytotox- 
ins. On ultracentrifugation, these cytophilic IgM an- 
tibodies were found to occur as relatively large 


molecules with a sedimentation coefficient of 27S, 


suggesting they were-in the form of aggregates or 
complexed with antigen. That they could be deposited 
by ultracentrifugation at 4° C. as well as at 37° C., 


suggests that these large IgM molecules were probably - 


present in vivo and not merely aggregated in the cold 
in vitro. Immunodiffusion estimation revealed no sig- 
nificant @ifference in the level of free IgM antibodies 

The number of IgM-bearing lymphocytes rose 
within the first trimester, remained at a high level 
throughout pregnancy, and fell after parturition. The 
results of incubation of lymphocytes from the postpar- 
tum period with autologous sera collected previously 


Lymphocytes from midterm 
` pregnancy incubated with 
autologous sera from 





Lymphocytes from postpartum, 
period incubated with auto- 
logous sera from mid- 


midterm pregnancy lerm pregnancy 
20^. 21 
24 i; 24. 


during pregnancy indicate that this observed variation 
in the number of IgM-bearing lymphocytes can be 
largely attributed to changes in the amount of maternal 
serum IgM aggregates or complexes. p 
Only certain maternal peripheral lymphocytes ap- 
pear to be involved, as repeated incubation with fresh 
aliquots of autologous serum did not increase the 
number of cells showing surface IgM to beyond that 
found after the first incubation. | 
Separation of maternal peripheral lymphocytes has 
shown that cells mainly from the T-cell-depleted frac- 
tion passively acquired serum IgM whereas only a few 
from the T-cell-enriched fraction did so. Furthermore, 
a large number of cells with IgG Fc-receptors (up to 90 
per cent) was found to have passively acquired surface 
IgM, but hardly any of the cells which rosetted with 
SRBC (up to 3 per cent) were found to do so. These 
observations seem to indicate that maternal serum IgM 
binds mainly to the surface of autologous B cells. - 
Receptors for IgM have been demonstrated on B 
celis? and T cells.“ Recently, receptors for IgM com- 
plexes were found on murine splenic B and T cells.? 
These receptors were trypsin insensitive, appeared to 
bind the Fc portion of IgM, and were distinct from IgG 
Fc-receptors. In our experiments, receptors for mater- 
nal serum IgM were not affected by trypsin, and also 
appeared to be distinct from IgG Fc-receptors since 
IgG Fc-rosettes and surface IgM could still be seen on 
the same cell even after saturating IgM receptor sites 
by repeated incubation with fresh aliquots of autolo- 
gous sera. | 
We could detect surface IgM on maternal lympho- 
cytes after incubatio& with autologous serum only at 4? 
C. When warmed to 37? C., the surface IgM rapidly 
disappeared. However, in the presence of sodium 
azide, the surface IgM did not disappear when 
warmed. A possible interpretation of these findings is 
that IgM aggregates or complexes in pregnant sera are 
constantly fixing on to a population of autologous lym- 
phocytes via surface receptors in vivo. When mem- 
brane activity is not artificially suppressed by lowering 
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the temperature or by sodium azide, this IgM together 
with its surface receptors may then be shed, providing 
a mechanism for the continuous modulation of lym- 
phocyte surface receptors by serum factors during 
pregnancy. 
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This study reports the outcome of 2,500 consecutive second-trimester abortions performed 
with the dilatation and curettage method. Of the abortions, 99.2 per cent were for 
gestations between the fifteenth and eighteenth menstrual weeks of pregnancy. We 
determined that this procedure ts both safer and less traumatic than intrauterine saline or 
prostaglandin instillation. The low incidence of uterine perforation (0.08 per cent) and 
over-all morbidity (2.8 per cent) and the short duration of hospitalization (average 1.1 

days per patient per procedure), as well as the absence of any death in our series, 
substantiate this premise. (AM. J. OBSTET. GYNECOL. 127: 850, 1977.) 


CONTRARY TO THE expectations of many | gyne- 
cologists, the period between the thirteenth and 
seventeenth menstrual weeks of gestation need not be 
the waiting or “gray” period for elective termination of 
pregnancy that has been traditional for legal abortions 
in the United States. Also intrauterine instillation need 
not be the procedure of choice for terminating preg- 
nancies beyond the sixteenth menstrual week, as has 
been recommended by some gynecologists." ? How- 
ever, most gynecologists apparently follow this recom- 
mendation as exhibited by the relative decline in the 
number of abortions performed during this period.” * 
- Customarily, when second-trimester abortion is men- 
tioned, the whole topic is usually relegated to a .discus- 
sion of intrauterine saline or prostaglandin instilla- 
ion." 

In contrast to these ideas we elected to perform 
second-trimester abortions through use of the dilata- 
tion and suction curettage method. Our study reports 
the outcome of 2,500 consecutive second-trimestér 


and involved better use of medical facilities, as well as 
being a much less psychically traumatic procedure than 
intrauterine instillation of saline or prostaglandin used 
in the later weeks of the second trimester. The low 
incidence of over-all morbidity (2.8 per cent) and ab- 
sence of any maternal death in our series substantiates 
this premise. 


| Methods and material 


Prior to the abortion, each patient was seen by an. 
abortion counselor, who explained the procedure and 
gave the patient preoperative instructions. Standard 
laboratory tests were done for pregnancy, blood, urine, 
and partial thromboplastin time values upon admission 
to the hospital. The patient was examined in an outpa- 
tient clinic, where the history and physical and bi- 
manual gestational evaluation were obtained. At the 
time of the abortion, the gestational age was again es- 


timated postoperatively by the surgeon, via fetal foot 


abortions with this method, done during the interval of = 


mid-March, 1974, through March 31, 1976. We found 
that this method was safer and cheaper for the patient 
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size (1.e., a fetal foot size of 23.0 mm. was comparable to 
a gestation of 17 menstrual weeks’). 

- Radiographic- gestational evaluation was done in 12.9 
per cent of the cases, through use of ultrasound or 
roentgenogram. This was done whenever a discrep- 
ancy of three or more weeks existed between the ges- 
tational estimates by last menstrual period and clinical 


“examination, or when the examiner wished to verify 


his estimation, such as when his estimation was 19 or 20 
menstrual weeks of gestation. 

We did not consider special medical problems such 
as diabetes, asthma or previous heart surgery.as con- 
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traindications for an abortion, since many medical 
complications tend to worsen in severity as the patient 
approaches term and delivery. 

Table I shows the breakdown of the patient popula- 
tion by age, residence, gravidity, and postoperative 
evaluation. The majority of our patients were under 21 
years old and single. A total of 40 per cent lived within 
a 30 mile radius of the abortion facility. Approximately 
one third were financially assisted with the cost of the 
abortion through government-sponsored programs. 

The gestational age was between the fifteenth and 
eighteenth menstrual weeks of pregnancy in 99.2 per 


cent of the abortions. Great care was used when 


evacuating a uterus past the eighteenth menstrual 
week for four reasons: (1) It was harder to remove the 
more ossified fetal parts; (2) the: procedure took 
longer, increasing anesthesia time and the possibility of 
hemorrhage; (3) the cervical os was more likely to be 
lacerated when a large head was removed; (4) as the 
uterus was both softer and larger with a thinner 
myometrium, the likelihood of possible perforation in- 
creased as the gestational age increased. 

Immediately before the patient went to the operat- 
ing room, she was given 50 mg. of meperidine and 0.4 
mg. of atropine intramuscularly. After general anes- 
thesia was begun, the patient was placed in the 
lithotomy position, and the perineum and vagina were 
prepared and draped in the usual manner. The small 
Graves speculum was inserted into the vagina, and the 
anterior lip of the cervix was grasped with a single- 
tooth tenaculum. The cervix was then dilated with 
Pratt dilators to No. 39 or No. 43. A No. 12 or No. 14 
suction cannula was inserted to remove the amniotic 
fluid, and a ring forceps was used to extract fetal parts. 
With a sharp curet, the placenta and any additional 
fetal parts were removed from the uterine cavity. The 
patient then received 10 U. of oxytocin intravenously. 
'The uterus was again explored with a curet to ensure 
its emptiness and, provided the uterus contracted well, 
the patient was released to the recovery room, where 


bleeding and vital signs were frequently checked. The - 


mean length of anesthesia was 24 minutes and the 
mean length of the surgical procedure was 13 minutes. 

Ergotrate* was not used propfBylactically but rather 
was given selectively to 19.6 per cent of the patients by 
the following methods and for the following reasons: 
(1) intravenously, if the uterus did not contract well 
during the procedure; (2). intramuscularly, if the pa- 
tient was having moderate to heavy bleeding im- 


e- mediately after the procedure; (3) orally, if the patient 


*Ergotrate, Eli Lilly & Co. 
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Table I. Selected characteristics of women receiving 
second-trimester abortions 





` Characteristic No. Per cent 
Age: 
^. 11-15 271 10.8 
16-20 1,158 46.7 
21-25 588 23.5 
26-30 240 9.6 
31-35 121 4.8 
36-46 X 105 4.2 
Nodata : 7 0.3 
Residence: l 
Vicinity of hospital 1,003 40.1 
Rest of Michigan. 956 38.2 
Out of state 516 20.6 
Canada 1] 0.4 
No data 14 0.6 
Gravidity: l 
l 1,199 48.0 
2 £877 19.5 
3.5 . 649 26.0 
6 or more a | 5.1 
No data 38 1.5 
Postoperative gestational 
evaluation: 
13 menstrual weeks 1,144 45.8 
14 menstrual weeks 1,012 40.5 
15 menstrual weeks 267 10.7 
16 menstrual weeks 57 2.3 
17 menstrual weeks 7 0.3 
18 menstrual weeks 3 0.1 
No data . 10 0.4 
Total 2,500 , 100.0 


Table II. Patients receiving ergotrate and antibiotics 





Medication % 
Ergotrate only 317 12.7 
Antibiotics only 162 6.5 
Ergotrate and antibiotics 172 6.9 
Total 65] 26.0 


continued to have moderate bleeding when discharged 
from the hospital. 

We also chose not to uniformly give antibiotics to 
every patient, despite the recommendation of some au- 
thors,* ? as we think that antibiotics tend to increase the 
incidence of vaginal infection and other minor compli- 
cations secondary to drug therapy and help to build up 
immunity against antibiotic effectiveness whef they are 
specifically needed. Therefore, they were selectively 
administered to a total of -13.4 per cent of the patients, 


with our usual criteria being at least one of the follow- 


ing: (1) out-of-state residence or residence in an area of 
Michigan where the patier.t did not have easy access to 
a hospital; (2) alow hemoglobin count upon leaving the 
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Table III. Postabortion complications 


Average lime 





hospitalized 
Characteristic (days) 
Minor complications ; 
Cervical laceration requiring 8 032 1.8 
suture 
Reported pelvic infection 8 0.80 N.A. 
Total incidence of minor 16 1.12 N.A. 
complications 
Major complications 
Hemorrhage causing trans- 
fusion 
1U 9 0.36 2.9 
2U 17 0.81 doi 
3 U. 3" (0.12 2.3 
4 U. ] 0.04 10 
Hysterectomy performed 
Uterine atony ] 0.04 © 11 
Uterine perforation ] 0.04 10 
Reported pelvic infection; 2 0.20 N.A.. 
repeat curettage 
Uterine perforation, 1 0.04 EO 
sutured l 
Total incidence of major 35 1.65 3.2 
complications 
Total incidence of morbidity | 51 2.77 3.0 


N.A. = Not available. 
*Carried to 0.00 for purpose of emphasis. 


Reported pelvic infection denominator = 1,000; all 
others = 2,500. Totals in this column are cumulative. 


Table IV. Length of hospital stay 


0-24 2,257 90.3 
25-48 189 | 7.6 
49-72 23. 0.9 
73+ 13 0.5 
No data 18 0.7 


Total - 2,500 100.0 


hospital (usually in conjunction with an iron supple- 
ment); (3) infections (Table II). 

Before the patient left the hospital, written post- 
operative instructions were reviewed with her by.a 
counselor or physician.: Basically, she was not to put 
anything into the vagina (no tub baths, no douches, no 
coitus, and no tampons) for two weeks, and she was to 
determine temperature each day for five days. If 
temperature rose to 100.4? F. she was to notify us (or 
another physician) immediately. She was encouraged 
to call if she had any questions or problems and to 


come for a checkup in two weeks. In the event that she 


was unable to return,'a questionnaire was given to her 
to be returned to us by the physician to whom she.went 
for ‘follow-up. Also at this time, she was counseled in 
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the various methods of birth control and strongly en- 
couraged to choose one. 

Approximately 40 per cent of the patients came back 
for the two-week postabortion checkup. This low rate 


: of return is partly due to two factors: (1) A large 


number of patients (58.8 per cent) lived more than 30 
miles from the abortion facility; (2) patients with- 
out postoperative problems do not always return for 


: follow-up, especially if they feel fine and the physical 


examination represents an inconvenience to them. 


Results 


Morbidity (Table III). There were 49 patients who 
had 52. complications that were directly attributable to 
the abortion procedure. itself. Most were identifiable 
during or immediately after the procedure and fell 
into four catagories: (1) lacerauon of the external cer- 
vical os requiring surgical repair; (2) hemorrhage re- 
quiring blood replacement; (3) severe uterine perfora- 
ton requiring surgical repair or hysterectomy; (4) 
uterine atony necessitating hysterectomy. 

Three patients had two complications each. One 
hemorrhaged postoperatively because of an unde- 
tected external cervical laceration. The laceration was 
repaired, and she received 2 U. of blood afterward. 
The other two patients each underwent a total abdom- 
inal hysterectomy, and blood.was given during both 
procedures. Only one of these resulted from a uterine 
perforation. Laparoscopy was done to determine the 
extent of damage to the uterus and surrounding or- 
gans. As only the uterus was perforated, the hysterec- 
tomy was done without further complication. The 
other hysterectomy was necessary when an anemic pa- 
tient with two previous cesarean sections started to 
bleed from the scar tissue of the lower uterine segment. 
At the same time, the uterus failed to contract. These 
were the only two hysterectomies performed in this 
series. There was one other case of uterine perforation 
that required suturing of the fundus. 

The perceived rate of uterine perforation was 1 per 
1,250 abortions, or 0.08 per cent. The rate of blood loss 
requiring transfusion was 12 per 1,000 abortions, and 
that of external cervical os laceration was 3 per 1,000 
abortions. s 

The fifth complication we encountered was that of 
postabortion pelvic infection, which occurred in 10 pa- 
tients. These patients had fever of 100.4° F. for at least 
three days and/or required two or more days of hos- 
pitalization within the three to 14 day postabortion 
period. | 

. As the symptoms of pelvic infection appear several 
days after the patient is discharged, the accuracy of 
the. reported occurrence is dependent upon patient 
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Table V. Review of the literature 














Publication 


Author(s) date 





Tietze and Lewit? 1972 
Brenner and Edelman” 1974 
Hodari and associates, present study 1976 
JPSA/CDC" 1976 


2,500 
6,213 


Dilatation and curettage for second-trimester abortions 853 












Uterine Major Total 
perforations complications complications 
(%) (%) (%) 








2,734 0.6 1.1 8.3 
338 ' 0.3 6.2 20.4 
0.08 1.65 2.8 

Not given 0.69 Not given 


JPSA/CDC = Joint program for the study of abortion/Center for Disease Control. 


follow-up. Seven patients returned to us with pelvic 


infections. Another three patients’ physicians reported 
cases of pelvic infection via returned postabortion 
questionnaires. The incidence of reported pelvic infec- 
tion with those patients for whom follow-up was ob- 
tained used as the denominator was 1.0 per cent. 

Of these 10 patients, two appeared to have had in- 
complete abortions and had repeat dilatation and 
curettage. All of the rest were treated with antibiotics 
and released after a hospital stay ranging from one to 
three days. 

Hospitalization (Table IV). The length of patient 


time spent per hospital abortion was 24 hours or less . 


for over 90, per cent of the women. Most of these pa- 
tients did not stay overnight, having come in the morn- 
ing and left by late afternoon or early evening. Only 
7.6 per cent stayed between 24 and 48 hours, usually 
for one of two reasons: (1) preadmission for medical 
consultation on the day prior to the abortion; (2) ob- 
servation in cases of heavy bleeding after the abortion 
or if the patient had concurrent medical problems. 
Of the 36 patients who stayed longer than 48 hours, 
27 had pre-existing medical problems and nine 
had abortion-related complications. The two longest 
abortion-related stays were 10 and 11 days, respective- 
ly, wherein both patients had hysterectomies per- 
formed. The patient in whom the uterus was sutured 
after perforation stayed five days. The other six pa- 
tients had hemorrhage or sustained enough blood loss 
tó drop the hemoglobin count below 10.0 Gm. and 
received a blood transfusion. They were then kept 


until the hemoglobin count had reached a safer level. 
2 


Comment 


The most frequently encountered complications as- 
sociated with second-trimester dilatation and curettage 
that we observed were hemorrhage (rapid blood loss of 
approximately 500 c.c., dropping the hemoglobin 
count below 10.0 Gm.), unintended additional opera- 
tion (including suturing of cervical lacerations), and 
pelvic infection. 

At least 50 per cent of our patients had hemoglobin 


levels between 10.5 to 12.0 Gm. on admission to the 
hospital. The occasional case of heavy blood loss dur- 
ing and/or after the procedure can drop a low hemo- 
globin level below 10.0 Gm. rather quickly. In our early 
experience with this abortion procedure, we would 
wait until a hemoglobin level dropped below 10.0 and 
then administer transfusion. We later changed that 
practice and now give the patient iron intramuscularly 
and, upon discharge, a prescription for oral iron sup- 
plements. It occurred to us that we were using blood 
transfusion as a prophylactic method in some cases to 
prevent a low hemoglobin level upon discharge and 
were risking all the inherent problems associated with 
transfusion. Although iron supplements do not pre- 
vent an immediate low hemoglobin count, they help 
provide a healthier outcome with fewer possible com- 
plications. 

Cervical lacerations decreased as each surgeon 
gained experience and confidence with the procedure. 
We believe that the risk of perforation and laceration 
greatly decreases as the surgeon develops the impor- 
tant duo of experience and assurance. 

There are several avenues through which a patient 
may develop a pelvic infection. Retained tissue or 
blood clots within the uterus provide a medium for 
culturing a pelvic infection. Ergotrate, given in the 
cases mentioned earlier, reduces the blood supply to 
the uterus and helps it contract back to normal size. 
Usually the uterus returns to near-normal size and the 
cervical os closes within a two-week postabortion inter- 
val. The patient is instructed chat during the two-week 
period she should not put anything into the vagina, so 
she will not irritate and/or infect the lining of the heal- 
ing reproductive tract. 

In two cases, repeat dilatation and curettage was 
used in the treatment of postabortion pelvic infections 
within our patient population. One was done by us; 
and the other was part of the treatment for one of the 
cases of pelvic infection reported to us. Occasionally, a 
patient has been readmitted to the hospital with fever 
and a tender abdomen. Usually, oral antibiotics suffice 
to clear up the infection. s 
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Sometimes a patient experiences pelvic cramps and 
spotting that are related to contraceptives rather than 
the abortion, for which the contraceptives are changed. 

In reviewing the literature (Table V), we noted that 
although the number of second-trimester dilatation 
and curettage is increasing the usage of this method 
lags behind that of intra-amniotic instillation proce- 
dures.*: * However, both total and major complication 
rates show use of dilatation and curettage to better ad- 
vantage?^ * 1% U than instillation methods. Further- 
more, dilatation and curettage involve, on the average, 
a shorter hospital stay, usually less than 12 hours. 

The most important surgical variable is physician 
ability—the skill and accuracy of his method. We ob- 
served within our own experience that the patients re- 


ceived fewer lacerations and smaller amounts of blood 


were lost as the procedure became a smooth, well- 
practiced function. Therefore, we predict that the 
complication rate will continue to decrease and the ges- 
tational period during which this procedure is the 
method least prone to complication will continue to 
lengthen as experience and assurance increase. 
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The current demographic statistics on abortions per- 
formed in the United States indicate that large num- 
bers of women will continue to request termination of 
pregnancy during the second trimester.* Until this un- 
fortunate circumstance is remedied through more 
comprehensive sex education and attitude change, 
making it easier for women both to avoid unplanned 
pregnancy and to seek an early abortion for an un- 
wanted pregnancy, we have a responsibility to the pa- 
tient population. The procedure described in this 
paper is medically less traumatic for the patient than an 
intrauterine instillation procedure.’ It certainly is less 
traumatic than undergoing the intrauterine instillation 
procedure itself. Essentially, second-trimester dilata- 


" tion and curettage are as safe, if done carefully and 


with skill . 


We wish to express gratitude to Willard. Cates, Jr., 
M.D., M.P.H., for his freely given time, efforts, and 
invaluable suggestions. We also thank Beth Pack, 
M.L.S., for her assistance with the paper. 
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Genao and Paba tests were oiea: in. 1 4 patients. ui hydatidiform. mole 

before any significant therapy was given and. again, after evacuation of the mole, in.cight 
. "instances." The results were compared with those found in a group of ten volunteers with 

- normal pregnancies. The most'frequent cbnormalities in the problem cases were a 
shortening of the partial thromboplastin time and a prolongation: of the thrombin time. 

. From a total of seven cases with. complete hematologic profiles before and shortly after ` 
evacuation of the mole, five showed important drops in platelets and fibrinogen. The mast 
altered profiles occurred after expulsion of the mole in cases with important previous ` 
uterine activity. The findings suggested a latent state of. hypercoagulability with higher 
turn over. rate of fibrinogen and increased levels of fibrinogen-fibrin degradation ME 
products, that may exist even before the mechanism of expulsion begins. It was concluded 


- that the alterations in coagulation and fibrinolysis seen in. molar pregnancies most likely 


have a multifactorial pathogenesis, but the initiating causes must depend on several events 
5 taking place in the trophoblast itse if and their consequences upon a very distorted 
interdillous blood circulation. (AM. J. OBSTET. Gynecor. 127: 855, 1977. k, 


TE, a 
‘interpreted the , 
changes in the fibrinogen levels and plasma fibrino: 
lytic system seen. in some, patients with undelivered 


 hydatidiform mole and: trophoblastic disease as similar 


«C tO the physiologic. changes observed during the sécond 


. the literature.’ 


-ànd third. trimesters of normal pregnancy. However, 


disseminated intravascular coagulation complicating 


some cases-of hydatidiform mole Hes been reported in 
7, 14, 24 ; 


On the other hand, abair 35 per cert of inolar 


plicated i in the páthológk phy olos of severe cases of ' 


_ toxemia” * 19 16 and the subendothelial deposits of the 


_’ molar pregnancy remain largely speculative, but nutri- - 


glomerular lesion'have been identified as fibrinogen-: 


fibrin derivatives.? 
Furthermore, the etiologies of pre- -eclampsia and of, 


tional deficiencies and their consequences in the liver, 


the reticuloendothelium, and the boné marrow have 
been’ mentioned “as .accessories to the basic patho- 


` genic, complex, possibly interfering with the optimal 


pregnancies present a toxemia-like, syndrome when .` 


they grow beyond a, critical point” !8 and the toxemic 


glomerular lesion: has been reported iri some of these - 


” patients. 7, 2 Thus, the possibility of altered coagula- 
tion and fibrinolytic mechanisms in association with | 


molar pregnancy must be kept i in mind, since a process n 


of increased coagulation and fibrinolysis has peen im- 
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homeostasis of the’ coagulation. and HONO UE Sys: 
tems. 1; 8,.12, 18, 20, 21, 25 : ‘ ' 


In view of thé preceding considerations, a new ap- 
praisal of the state of the coagulation: mechanisms i in 
molat Pregnancy seemed justified. 


Clinicat materiai-and methods 
. Fifteen patients admitted to the Hospital de Gin- 


: dco Ob ienis No., 2 del Centro: Médico Nacional 
„with the diagnosis of molar pregnancy were included 
“in the study, from February 1 to November 15, 1975. 


Blood: sampling. for hematologic profiles was carried 


‘out-in 14 patients before any significant therapy was 


. instituted and, again; shortly after evacuation, or c: 


' Sion of the more; in signe instances. 


855. 
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Table I. Main clinical data in 15 cases of hydatidiform mole 










Chorionic 


l- Moderate Mild 
2 af i ; l Severe Moderate 
3 41 6 12 No No 
4 ` 2] 2 13 Severe No 
5 26 0 13 Severe No 
6 22 0 14 No No 
7 26 0 14 Moderate Mild 
8 27 2 15 Moderate No 
9 18 0 15 Severe No 
lO 34 3 15 Mild ` No 
11 34 4 16 . Severe No 
12. 22 2 18 - Severe , No 
13 20 0 26 Moderate Severe 
]j4 20 I 28 No. No 
15 5l 4 25(?) Severe Severe 


gonadotropins 
Aspiration lá 

No 3s Aspiration iind 
Mild No Aspiration ‘ 
Moderate Yes Spontaneous i 
Moderate No Aspiration T 
Moderate No Aspiration sith 
Mild Yes Induction mer 
Mild No Aspiration T 
Moderate No Aspiration TAR 
Moderate No Aspiration T 
Moderate No Aspiration cs 
Mild Yes Induction and aspiration oe 
Mild Yes Spontaneous and = 

aspiration 
Severe Yes Spontaneous, curettage, 3 

and hvsterectomy 
Mild No Hysterectomy oe 


Hemorrhage: Mild = spotting; moderate = like menstrual flow; and severe = several times menstrual flow. Gonadotropins: *, 
less than 500,000 U. per liter; **, 500,000 to 2,000,000 U. ‘per liter; ***, more than 2,000,000 U. per liter. 


The hematologic profile included the following tests 


performed with the same techniques mentioned in a, 


previous paper’®: platelet count, blood fibrinogen, 
prothrombin -time, celite-activated partial thrombo- 
 plastin time, thrombin time, serial dilution protamine 
sulfate test, ethanol gelation test, and euglobulin lysis 
time. In addition, coagulation factors II, V, VH, and X 
were investizated in eight instances with one-stage 
bioassays (Dade). These same tests were performed in a 
voluntaty group of 10 normal pregnant women with 
similar clinical characteristics. The significance of the 


main differences was estimated with conventional 


statistical techniques. 


Results 


The main clinical characteristics of the 15 problem 
cases are presented in Table I. They include the fol- 
lowing data: age, parity, amenorrhea, intensity of 
hyperemesis, the presence of a toxemia-like syndrome, 
. an estimate of the importance of previous vaginal 
bleeding, the presence of active uterine contractions 
(spontaneous and induced), method of evacuation, and 
an estimate of the trophoblastic activity by means of the 
urinary excretion of chorionic gonadotropins. 


Platelets. The average number of platelets in the | 


total of 87 profiles from the problem cases was 
199,852 + 11.903* per mm. while this figure was 
234,900 + 24,852 in the 10 normal pregnancies (dif- 
ference not significant). However, in eight instances 
with a second profile carried out shortly after evacua- 
iion of the mole, the platelet count dropped 21.4 per 


* * Standard error. 


cent to 157,000 + 16,604 per cubic millimeter reaching 
statistical significance when compared with the normal 
figures (P « 0.025). Actually, the only level below 
100,000 platelets occurred in a sample taken 8 hours 
after expulsion and aspiration of the mole following 


several hours of oxytocic induction (Case 12 in Table . 
"E UU. 


Fibrinogen. The average level of blood fibrinogen 
in the total profiles from the problem cases was 
366 + 16.5 mg. per cent. This figure was 376 + 22.7 in 


the control group. Eight samples taken shortly after - 


evacuation of the mole averaged 308 + 28.1 mg. per 
cent, but this 15.8 per cent change did not reach the 
significance level. However, despite the lack of statisti- 
cal significance, it is noteworthy that prior to evacua- 
tion three patients had blood fibrinogen levels above 
500 mg. per cent, while the only case, of relative 
hypofibrinogenemia (159 mg. per cent) occurred in the 
same sample showing thrombocytopenic levels (Case 
12 from Table II). 

Prothrombin time (PT). This test averaged 12.86/ 
12.54 seconds ("problem" plasma against control plas- 
ma) in the 27 profiles from patients with molar preg- 
nancies. It averaged f2.7/13.0 seconds in the normal 
pregnant group. The prothrombin time was prolonged 
2 seconds or more in two samples drawn after evacua- 
tion of the mole. 


Activated partial thromboplastin time (APTT). This i 


test averaged 32.9/37.1 seconds (problem plasma 
against control plasma) in the 27 samples from molar 
pregnancies. This figure was 33.6/35.9 seconds in the 
group of normal pregnancies. Nine molar pregnancies 
showed a shortened APTT (5 or more seconds) and 


Volume 127 
Number 8 


prolonged APTT was seen in one instance, while 
only two normal pregnancies had similar shortened 
APTT (percentage difference = probably significant, 
P < 0.05). There were no significant differences be- 
tween pre- and post-evacuation changes in APTT. 
However, the only sample showing significanily pro- 
longed APTT belonged to Case 14 drawn after expul- 
sion of the mole. 

Thrombin time (TT). This test averaged 21.1/16.6 
seconds in the 27 samples from moles, while it aver- 
aged 17.6/15.9 seconds in the group of normal preg- 
nancies. Twelve tests from seven cases showed a pro- 
longed TT (4 or more séconds against their respective 
contro] plasmas), while only one patient showed a short- 
ened TT. Two normal pregnancies gave altered 
thrombin times, one shortened and another one pro- 
longed. None of the differences were statistically sig- 
nificant and the abnormalities before and after evacua- 
tion were similar. However, the average prolongation 
of this thrombin time in 11 samples (excluding the first 
sample from Case 15 with a TT of 52.5/17.0 seconds 
that would bias the average) was 7.04 seconds. These 
abnormal results did not improve significantly after di- 
lution with normal plasma. p 

Protamine sulfate test. This test was positive in six 
patients, four before and two after the evacuation of 
the mole. The results were consistently negative in the 
group of normal pregnant women. 

Ethanol gelation test. It was positive in only two 
blood samples drawn prior to evacuation of the mole. 

Early euglobulin lysis. Two patients showed early 
lysis of euglobulins (before 120 minutes); both in sam- 
ples drawn after evacuation of the mole. However, two 
normal pregnant women also showed early lysis. 

Total number of altered tests (Table II). Seven (8.75 
per cent) of the total individual tests included in 10 


.complete hematologic profiles from the normal con- 


trols and 43 (19.9 per cent) of the 216 tests included in 


27 profiles from the problem cases were considered - 


abnormal (significance of the difference — P < 0.01). 
The proportion of altered tests in 19 profiles from 
samples drawn before evacuation of the mole was 17.8 
per cent. The difference between this percentage and 
the one belonging to the contr@ls remained probably 
significant (P « 0.05). 

Factors II, V, VII, and X. These factors were inves- 
tigated in seven samples prior to evacuation of the 
mole and in one postevacuation sample. The results 
were compared with the values found in six normal 
pregnancies between week 10 and week 20 of 
amenorrhea. Despite very wide variability of the 
figures in problem and control cases, the former 
showed higher values, particularly in factors II, VII, 
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and X. For instance, factor I] reached 150 and 240 per 
cent in two samples; factor VII was 216, 250, and 460 
in three, and factor X measured 384 per cent in one 
case. Conversely, factor V was 34, 36, and 44 per cent 
in three moles, but these low figures were also found in 
three normal cortrols (35, 38, and 47 percent). Factor 
V was abnormally elevated to 304 per cent in the same 
molar pregnancy that gave the highest values in factors 
I1 and VII. 

There was no correlation between the potentially 
abnormal values of some coagulation factors and the 
results of the hematologic profiles. However, Case 14 
showed.63 per cent in factor II, 36 per cent in factor V 
and 250 per cent in factor VII (factor X was not inves- 
tigated), together with abnormalities in PT, APTT, 
TT, platelet count, euglobulin lysis time, and prot- 
amine sulfate test (see Table II). 

Clinical correlations. Maternal age, severe hyper- 
emesis, amenorrhea, and chorionic gonadotropin 
excretion did not correlate with the proportion of 
hematologic alterations. However, two facts were de- 
tected: the profiles before evacuation in cases with a 
toxemia-like syndrome showed the highest percentage 
of abnormalities (22.2 per cent), and the patients with 
the highest excretion of chorionic gonadotropins 
showed the highest levels of blood fibrinogen (av- 
erage = 428.6 milligrams per cent). Although these 
differences are not statistically significant, they agree 
with previous studies of toxemia of pregnancy and of 


trophoblastic disease.” * 13- !6 


Comment 


The most frequent abnormalities found in both 
types of blood samples, before and after evacuation of 
the mole, were a shortened APTT and a prolonged 
TT. These changes alone would seem to indicate a 
basic state of hypercoagulability with higher turn over 
rate of fibrinogen and increased levels of circulating 
hbrinogen-fibrin degradation products. Although the 
latter were nct specifically investigated, their presence 
was substantiated by the prolonged thrombin ume in 
12 samples and by a positive protamine sulfate test in 
six patients.” ! The relatively normal platelet counts 
and blood fibrinogen before the evacuation of the mole 
in these abnormal profiles could indicate that the in- 
creased rate of consumption remained conepensated. 
Nevertheless. three patients had fibrinogen concentra- 
tions of 500 mg. per cent or more in samples drawn 


before evacuation and factors Il, V, and VII were 


higher than control values in some cases. These latter 
findings could be interpreted as a’ tendency toward 
overcompensation in these few patients. 

Placental tissue from early normal pregnancy seems 
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Table II. Individual laboratory characteristics of 27 hematologic profiles from 15 cases of hydatidiform mole 





: Sample$ timing ` 
l Before i After 
evacuation evacuation 
1 49 l Jaundiced ^ 
3 Normal 
2 25 Normal 
0.5 Normal 
2.5 Normal 
3 24 7 3 Normal 
1.3 . . Normal 
1 7 days Normal 
5 48 Normal 
2.0 Normal 
6 23 Normal 
' 2.0 Normal 
7 3 Normal 
R 0.3 Normal 
' 2.0 Normal 
9 4 days Normal 
6.0 Normal 
10 l Normal 
11 2 Normal 
12 39 £s Juandiced 
16 : : Jaundiced 
| 8.0 Jaundiced 
18 68 Normal 
48 - Normal 
14 0.75 Normal 
15 24 Jaundiced 
2.5 Jaundiced 
* Abnormal. 


1T = Prolonged. 
tl = Shortened. 
§Sample timing in hours except when indicated. 


to yield 10 times more thromboplastin than term 
placenta.” The edematous and, very frequently, fo- 
cally degenerated trophoblast of molar pregnancy 


seems to affect the coagulation-fibrinolysis homeostasis - 


more markedly than early or advanced normal preg- 
nancy, even before the mechanism of expulsion be- 
gins. At present, it is not possible to discern if these 
findings result from: (1) a higher physiologic throm- 
boplastin yield in molar tissue, (2) the release of other 
procoagulants from focal areas of dying trophoblast, or 


- (8) more direct and more numerous vascular connec- 


. üons between the intrauterine compartment com- 


m 


pletely filled with trophoblast and the maternal circu- 
lation. Furthermore, molar pregnancy is frequently 
associated with severe hyperemesis, increased gonado- 


tropin production, and, when its growth reaches a criti- 


| cal point, a toxemia-like syndrome.’ How these three 


conditions affect the liver, the reticuloendothelium, 
and the bone marrow is subject to speculation, but most 
probably they influence to some degree the regulatory 


. capacity of various mechanisms involved in the coagu- 


lation and fibrinolytic processes. 









Platelets 
(mm.?) 





Fibrinogen 


(mg. 96) 
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Conirol 
(seconds) 


31° 274,000 350 13.5 12.8 
30 . 201,000 510* 12.8 12.6 
33 178,000 350 12.5 11.5 
35 165,000 350 11.5 12.4 
32 170,000 345 11.8 12.4 
39 ` 209,000 320 12.4 13.1 
38 180,000 300 12.6 13.0 
:38 244,000 330 13.0 19.0 
3] 269,000 400 13.6 12.9 
30 210,000 360: 13.6 13.0 
32 190,000 445 13.4 12.4 
32 226,000 372 13.2 12.2 
28 226,000 580* 13.2 14.2 
39 169,000 400 13.4 12.8 
37 139,000 400 13.5 12.8 
39 221,000 500* 13.6 12.9 
34 " 121,000 295 112.8 10.8 
32 259,000 330 12.0 13.0 
32 388,000 447 12.8 12.4 
17 168,000 300 ‘14.0 12.4 
27 ' 119,000 330 14.4 12.8 
25 . 96,000* 159* 13.5 13.4 
34 265,000 300 11.5 13.2 
32 216,000 - - 360 12.8 13.6 
39 114,000 235 112.6 10.4 
35 122,000 400 12.8 12.4 
33 157,000 420 10.4 12 


The 21.4 per cent decrease in platelets and the 15.8 
per cent drop in fibrinogen in samples taken shortly 
after evacuation of the mole would seem to suggest a 
sudden increase of consumption in association with the 
mechanism of delivery. Furthermore, from a total of 


seven cases with complete studies before and after. 
. evacuation, five averaged a 24.3 per cent drop in 


platelet count and six averaged a 22.0 per cent drop in 
fibrinogen, while the latter remained unchanged in 
one instance and the platelet count actually rose 3.0 
and 18.0 per cent in two patients. These three cases 
(Nos. 2, 6, and 8) did not have clinically evident uterine 
activity, and the mole*vas evacuated with the technique 
of aspiration curettage. The platelets and fibrinogen 
drops cannot be attributed to blood loss and hemodilu- 
tion because the infusion of intravenous solutions to 
the patient before the second sample was drawn was 
intentionally restricted to a minimum and because the 
hematocrit did not change significantly (Table II). | 
The most altered profiles occurred in-Cases 12 and 
14, in samples drawn after an important period of 


|. . uterine contractions followed by aspiration curettage in 
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one and spontaneous expulsion in the other one. Un- 
fortunately, three more cases with uterine activity (Nos. 
4, 7, and 13) could not have a second profile taken 
after evacuation of the mole because of schedule and 
timing difficulties. Case 7, however, had her first 
profile taken 3 hours before abortion in the midst of 
strong induced uterine contractions. This blood sam- 
ple showed the highest fibrinogen level of the series 
(580 mg. per cent) and evident abnormalities in the 
APTT and the TT. 

The uterine contractions during the abortion of a 
molar pregnancy seem to increase the entrance to the 


” maternal circulation of large amounts of procoagulant 


substances that may have been somewhat secluded 
within the mole itself. On the other hand, these same 
contractions may initiate and exaggerate bleeding in 
the uterine cavity, increase hyPoxia and necrosis 
in the trophoblast, and promote its deportation 
through the pelvic veins with final destination in the 
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capillaries of the lung.* * Also, a rough curettage after 
evacuation or abortion of the mole may abet some 
of these mechanisms, increasing the severity of the 


. hematologic abnormalities. The prophylactic use of 


actinomycin-D or methotrexate* ' may decrease the 


clinical significance of these processes and their 
hematologic consequences. 

Finally, excessive bleeding because of uterine atony 
or myometrium damaged by an invasive mole or as a 
complication, of the method of evacuation must not 
be mistaken for a true problem of consumption 
coagulopathy, although under these circumstances, 
both mechanisms are usually involved. Thus, it seems 
that the alterations in blood coagulation seen in some 
molar pregnancies have a potentially multifactorial 
pathogenesis, 5ut the initiating causes seem to be re- 
lated to some events taking place in the trophoblast 
itself and their consequences upon a most distorted 
intervillous blood circulation. ] a 
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-the two biggest words i in fetal monitoring 


Corometrics 111 Abdorninal FECG Fetal Monitor m all jour methods of óbtaining.fetal heart rate — 
from the phonotransducer, ultrasonic transducer, Corometrics® Spiral - Electrode* and abdominal ECG 

_ electrodes. And the Corometrics: Fetal ‘Monitoring. System provides | a wide selection of options and 
accessories coupled with our. esotty: available. Central Display: and ALE RT Systems. 


The 411 Abdominal FECG Fetal Monitor provides LED. display and strip chart recording of fed or 
‘maternal heart rate. Through our exclusive mode-of-choice switch, you can obtain edited - or unedited 
abdominal FECG heart rate recordings. Our easy-to-read - freeze ‘display scope permits accurate visual 
evaluation of FECG/MECG. signal quality not possible with a moving display scope.. When fetal and 
maternal aes overlap, an FECG/MECG- coincident rear flashes, alerting the clinician. 


All your nieéds.are met by ^ =. TEENS eo ums mE 
, the newest. instrument in | | | 
our line of. perinatal | |M 
instrumentation. > For JE 
‘complete systems .| 
installations, Corometrics - 
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fetal’. monitoring Systems - ers 
' Specialists work’. closely `- 2 


with your biomedical 
. engineer in order to design 
the perfect system for you. 


- But words can't describe 





the entire concept. You'll; . 97 . / .. Tue rore re P 
want to see the 111A in. ^ |” IC NE ALT "gs 

clinical situations. Just call. — . ^ ^V.  :;5 v ^ ,. ij 75 007 E | 
our toll-free nümber. 7 / «^. ^ 5 x; 0597 DU TIPS D 


(1:800-243-3960) for. - ^ 7 tl ek! C TYRO 
complete . infórmation on T a. v7 2 m CORONE TUCE NET em N 


Coro metrics, T$ 2 dE Lm D MS Connecticüt U.S.A. 06492 
Abdominal FECG Fetal «°° DON T, E e | | 
~ Monitor. We'll act on your  . BELLE pue m an ers FN 
word today. . : B — ,*U.S.ReisuePatent No: 28990... ^ 5: 55000 07. 0s n a 
} p E * 
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Abnormal uterine bleeding: 
progesterone replacement... 


to Oppose 


unopposed estrogen 


Estrogen replacement therapy — 
a cause of 
abnormal uterine bleeding 


Administration of estrogen for the relief of 
menopausal vasomotor symptoms may cause 
irregular bleeding or spotting during the 
menopause. Bleeding may occur when admin- 
istration of estrogen causes proliferation and 
hyperplasia of the endometrium. 


A close look at the influence of estrogen 
and progesterone on the endometrium 


In the normal proliferative endometrium (left). 
the epithelium contains rather flat, nonciliated 
cells with small microvilli, and scattered. 

uniform ciliated cells. Regrowth of the surface 
epithelial cells proceeds vigorously throughout 
the proliferative phase of the cycle. (X2250) 
Under the continued and unopposed influence of 
estrogen (center), there is a striking increase 

in the number of ciliated cells and in the 
abundance and size of the microvillous processes 
on the nonciliated cells. (X1600) 

During the normal secretory phase (ri ght), the 
presence of progesterone causes the secretory cells 
to become more complex, and the microvilli to 
increase in number. Scattered droplets are visible 
on the surface of some of the nonciliated cells and 
are attached to the tips of some microvilli. (X2500) 


Scanning electron micrographs courtesy of Ralph M. Richart, M.D. 





It cannot be assumed, however, that uterine 
bleeding in a woman on estrogen replacement 
therapy is due solely to the exogenous 
estrogen. The existence of a pathologic 
condition— benign or malignant— should 
always be considered, thoroughly explored, 
and ruled out. It is generally agreed that 

any postmenopausal woman taking estrogen 
who complains of abnormal uterine bleeding 
should undergo a careful physical exam- 
ination including a Pap test, followed by 
curettage of the uterine cavity and, if need be, 
a biopsy of the cervix. 
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Provera replacement 
‘o oppose unopposed estrogen 


When the unopposed action of exogenous estro- 
gen is responsible for abnormal uterine 

bleeding in the menopausal patient, and organic 
pathology has been ruled out, administration 

of Provera (medroxyprogesterone acetate), 

5 mg to 10 mg daily for 5 to 10 days, may be all 
that is needed to control or regulate bleeding. 
Provera, an orally active derivative of 
progesterone, transforms the estrogen-primed 
endometrium into a secretory endometrium. 


Bleeding and rapid shedding of the endometrium 


occur following cessation of progestin therapy. 


Precautions and 
contraindications 


Provera appears to be devoid of significant 
estrogenic activity; however, andro- 
genic effects have been noted with the drug. 


During progesterone therapy, thrombophlebitis 
and pulmonary cmbolism have been reported. 
For this reason, such therapy is contra- 
indicated in women with a history of these 
incidents. Progesterone therapy is also 





contraindicated in the presence of undiagnosed 
vaginal bleeding, liver dysfunction or disease, 
known or suspected malignancy of breast or 
genital organs, and missed abortion. Because 
a decrease in glucose tolerance may occur 
during Provera therapy, diabetic patients 
should be followed closely. Patients with 

a history of psychic depression should be care- 
fully observed; if serious depression occurs, 
Provera should be discontinued. 


To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera' ime 


Medroxyprogesterone 


Acetate Tablets, 
U.S.P,Upjohn 


The Upjohn Company, Kalamazoo, Michigan 49001 





Please turn the page for 
additional prescribing information. 
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To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera 10 mg 


ee Bu, 


Medroxyprogesterone Acetate Tablets, 


U.S.P, Upjohn 


Description and actions: Medroxyprogesterone acetate is a 
derivative of progesterone. Administered orally or paren- 
terally to women with adequate endogenous estrogen-it trans- 
forms proliferative endometrium into secretory 
endometrium. 

Indications: Provera Tablets are indicated in secondary 
amenorrhea and abnormal uterine bleeding due to hormonal 
imbalance in the absence of organic pathology such as 
fibroids or uterine cancer. 

Contraindications: Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy or patients with a past history of 
these conditions. Liver dysfunction or disease. Known or 
suspected malignancy of breast or genital organs. Undiag- 
nosed vaginal bleeding. Missed abortion. Known sensitivity 
to medroxyprogesterone acetate. 

Warnings: 1. Immediately discontinue administration should 
any of the following thrombotic disorders occur or be sus- 
pected: thrombophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, retinal thrombosis. 2. Beagle dogs treated 
with medroxyprogesterone acetate developed mammary nod- 
ules, some of which were malignant. Although nodules occa- 
sionally appeared in control animals, they were intermittent 
in nature, whereas the nodules in the drug-treated animals 
were larger, more numerous, persistent, and there were some 
breast malignancies with metastases. Their significance with 
respect to humans has not been established. 3. Discontinue 
medication pending examination if there is sudden partial or 
complete loss of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination reveals papille- 
dema or retinal vascular lesions, medication should be 
withdrawn. 4. Detectable amounts of progestin have been 
identified in the milk of mothers receiving the drug. The 
effect of this on the nursing infant has not been determined. 
S. Usage in pregnancy is not recommended because of data 
indicating a possible association between administration of 
progestins early in pregnancy and congenital heart defects in 
the offspring. 6. Three major studies in Great Britain and one 
in this country have shown a statistically significant associa- 
tion between thrombophlebitis, pulmonary embolism, cere- 
bral thrombosis and embolism and the use of oral 
contraceptives. It has been estimated that users are several 
times as likely to undergo thromboembolic disease without 
evident cause as nonusers. The American study indicated that 
the risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 

Precautions: A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papanico- 
lou smear. This drug may cause some degree of fluid reten- 
tion; therefore, *observe carefully patients with conditions 
influenced by fluid retention such as epilepsy, migraine, 


_ asthma, and cardiac or renal dysfunction. In breakthrough 


bleeding and other irregular bleeding per vaginam bear in 
mind nonfunctional causes. Perform adequate diagnostic 
measures in cases of undiagnosed vaginal bleeding. Advise 
pathologist of therapy when submitting relevant specimens. 
eCarefully observe patients with history of psychic depression 
and discontinue drug if serious degree of depression recurs. 
Any possible influence of prolonged therapy on pituitary, 
ovarian, adrenal, hepatic, or uterine function awaits further 
study. Decreased glucose tolerance has been observed in a 


small percentage of patients on estrogen-progestin combina- 
tions; therefore, carefully observe diabetic patients receiving 
progestin therapy. Age constitutes no absolute limiting fac- 
tor, although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders) in patients taking estrogen-proges- 
tin combinations and since the mechanism is obscure, the 
physician should be alert to the earliest manifestation of these 
disorders. 

Adverse reactions: The following have been reported: breast 
tenderness or galactorrhea in a few instances; an inferential 
association between the administration of progestins early in 
pregnancy and the occurrence of congenital malformations 
(see also Warnings); occasional sensitivity reactions includ- 
ing pruritus, urticaria, edema and generalized rash; acne, 
alopecia and hirsutism in a few patients; thromboembolic 
phenomena including thrombophlebitis and pulmonary 
embolism. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting, change in menstrual 
flow; amenorrhea; edema, increase or decrease in weight; 
changes in cervical erosion and secretions; cholestatic jaun- 
dice; rash (allergic) with and without pruritus; and mental 
depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination drugs 
and the serious adverse reactions of thrombophlebitis, pul- 
monary embolism and cerebral thrombosis and embolism. 
Therefore, patients on progestin therapy should be carefully 
observed. 

Although available evidence is suggestive, a relationship 
has been neither confirmed nor refuted for the association of 
the serious adverse reaction of neuro-ocular lesions. er. 
retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: rise 
in blood pressure in susceptible individuals; premenstrual- 
like syndrome; changes in libido; changes in appetite; cys- 
titis-like syndrome; headache; nervousness; dizziness: > 
fatigue; backache; hirsutism; loss of scalp hair; erythema 
multiforme; erythema nodosum; hemorrhagic eruption; and 
itching. Therefore, observe patients on progestin therapy 
carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs: increased sul- 
fobromophthalein and other hepatic function tests; coagula: 
tion tests (increase in prothrombin factors VII, VIII, IX and 
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- Good base-line fetal and neonatal heart rate beat-to-beat variability appears to be a 
reassuring sign of well-being. Conversely, decreased base-line heart rate beat-to-beat 
variability during the latter part of the intrapartum period is often associated. with 
neonatal acidosis and/or depression. A simple method of quantitation of the beat-to-beat 
neonatal heart rate is reported here. This method of variability quantitation (VQ) consists 
of a coniinuous integration and display of the baseline heart rate beat-to-beat variability 
on a scale of zero to four, expressed in beats per minute averaged over a one-minute 
period. Serial variability quantitation in 35 neonates with different clinical conditions 
appeared to demonstrate a good correlation between. the variability quantitation and the 
outcome of the neonates. Further studies are planned for evaluating the method in the 
intrapartum period. (AM. J. OBSTET. GYNECOL. 127: 861, 1977.) 


B10PHYSICAL FETAL MONITORING during the pre- 
partum and intrapartum periods has received wide- 
spread acceptance during the past few years. A re- 


* - duced perinatal mortality rate and perhaps a reduced 


neonatal morbidity rate may be beneficial effects of 
biophysical fetal surveillance." ? Simultaneous beat- 
to-beat fetal keart rate (FHR) and uterine contraction 
monitoring during labor appear go indicate the pres- 
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ence of fetal distress.) Three types of periodic changes 
have been described.” ° The clinical and biochemical 
significance cf these periodic FHR changes, both in 
human and znimal fetuses, have been well described 
already.” © 

Another parameter of the FHR to be considered as 
part of the assessment of fetal well-being is the intrinsic 
base-line FHR variability. The base-line FHR variabil- 
ity is a result of the interaction between the sympathetic 
and parasympathetic parts of the autonomic nervous 
system. The former causes cardiac acceleratiof and the 
latter causes cardiac deceleration.” 

When the beat-to-beat heart rate is recorded in the 
normal fetus or newborn infant, fluctuations of the 
FHR around the base-line rate are noted.’ These beat- 
to-beat variations in FHR are an integral part of the 
normal human FHR.’ Observations of this heart rate 


the ‘ 
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Table I. Type of newborn infants and their clinical diagnoses at the time of recordings, number of recordings, 
the range of variability quantiation, and outcome 














Birth 
weight 
(Gm.) 














Weeks’ 


gestation ` Diagnoses 


Da 40 3,200 Normal 

De 40 3,200 Perinatal asphyxia, CNS . 
bleeding 

Dz 10 3,140 Normal 

Ha 40 3,020 Normal 

Ho 40 2,570 . Normal 

Lu 40 2,930 Sepsis 

Mc 33 1,690 . Ophthalmia neonatorum 
(gonorrhea) 

Mo 40 3,860 Normal 

Mo a4 1,980 PROM 6 days, apnea 

Nu 40 2,250 SGA 

No 37 3,000 IDM, LCS, RDS M 

Nor 37 1,330 Trisomy 13-15, spina bifida 

Or 38 5,270 IDM 

Si 40 2,380 SGA, pneumonia 

Ze 33 1,820 LMA 

Zi 40 1,920 SGA 

Du 28 1,220 Twin No. 1, RDS,PDA, suspected 
sepsis 

Pa 37 2,420 IDM 

Au $2 1,330 PROM 2 days, RDS, PDA, apnea 

Se 26 652 Severe RDS 

Dr 40 Not avail- Myocarditis, cardiac failure 

able F "5 

El 27 910 RDS 

Ho 27 990 RDS, possible CNS bleeding 

Sin 32 1,800 Omphalocele, RDS, pneumonia, 
mucopolysaccharidosis 

Th 35 1,430 SGA 

Wh 40 2,670 Twin No. 2, perinatal asphyxia 

Yo 43 5,310 LGA, severe perinatal asphyxia 

Av 30 1,240 Twin No. 1, RDS, apnea 

Av 30 1370 .' Twin No. 2, RDS, PDA, 
apnea 

Ba 37 2,080 Twin No. 2, gastric perforation 

Bo 40 4,240 LGA 

Bi 43 3,540 Hypoglycemia, hyperbilirubi- 
nemia, cardiac failure 

Po 27 880 RDS,PDA 

Wi 84 1,890 SGA,CNS bleeding, perinatal 

; ! asphyxia 
Du 28 1,200 RDS 


*Not all of the recordings were technically acceptable. 












Age ab. - 





No. of 
recording record- 
(days) ings* - Outcome Comment 


1,2 2 3.0-4.0 Alive 
2,3,4,4,5 5 0.1-0.7 Died 
l l 1.8-4.0 Alive 
1 1 1.2-1.8 Alive 
1,1,2 3 0.4-4.0 Alive 
19 1 1.0-3.4 Alive 
16 1 2.0-3.0 Alive 
I I ].4-2.8 Alive 
e 2 0.7-2.3 Alive 
1 1 0.6-1.4 Alive 
4 1 0.6-1.7 Alive 
2 l 0.8-1.2 Died 
l l 0.8-1.0 Alive 
4 l 2.6.8.7 Alive 
2 1 .1:2-2.4 Alive 
8 ] 2.4-3,2 Alive 
19,20 2 0.6-1.4 Alive PDA ligated 
l ] 0.8-1.4 Alive 
2,26 - 2 0.6-1.4 Alive 
2,9 2 0.7-1.2 Died Complication 
of assisted 
ventilation 
4,7,8,9 4 : 1.2-4.0 Alive 
1325 . 2 1.1-2.8 Alive 
33,34,37 3 0.6-2.4 Alive 
10,19,23 3 0.8-2.7 Alive 
1,2,3,3, 4 0.9-2.7 Alive 
; 152555556 5 0.5-1.8 Died 
1 l 1 0.7-1.4 Died 
1,2,3,6,9,13 6 0.7-2.2 Alive 
1,2,3,6,9 5 0.6-1.6 Alive 
3,6 2 1.0-3.2 — Alive 
1,2 2 1.0-4.0 Alive 
2 ] 1.2-2.3 Alive 
2,3,4 ..8 0.7-1.2 Alive PDA ligated 
1,2,3,4 204 0.5-2.0 Died . 
L2) 3 0.3-0.8 Died 


CNS = Central nervous system; PROM = premature rupture of the membranes; SGA = small for gestational age; IDM = in- 
fant of a diabetic mother; LCS = left colon syndrome; RDS = respiratory distress syndrome; LMA = late metabolic acidosis; 
PDA = paten: ductus arteriosus; LGA = large for gestational age. - i 


variability provide information about the regulation 
and modulation of the heart rate and the fetal car- 
diovascular system. It is currently believed that the 
heart rate variability may thus be a reflection of the 
control exercised by the central nervous system over 
fetal cardiovascular function.” 

Decreased variability of the beat-to-beat heart rate 
has been observed in patients in deep coma,” in cases 
of prematurity, in dying fetuses and neonates,” and in 


"e 
decerebrate children. Decreased beat-to-beat heart 


rate variability has also been described in infants with 
respiratory distress syndrome,'’” !* or after administra- 
tion of drugs such as Atropine,'®  phenobarbitol and 
diazepam, and Demerol and Phenergan.?? t 
Decreased variability of the base-line FHR has been 
considered nonreassuring in regard’ to fetal well- 
being.*” ?! Good base-line FHR variability is generally 
considered a normal finding, and sporadic increases im | 
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Fig. 1. Serial VQ determinations of neonates studied. The open circles represent neonates who died; 
the solid dots represent neonates who survived. It should be noted chat all neonates who died 
exhibited a maximum VQ below 1 prior to death. Neonates with only one technically acceptable 


determination of VQ are not shown in this figure. 


FHR variability may ‘occur with fetal movement, 
uterine contractions, or fetal manipulation during vag- 
inal examination or fetal blood sampling.” These 
sporadic accelerations are referred to as signs of fetal 
reactivity and probably are reassuring. 

The base-line FHR variability was divided by Hon’ 
into five groups, ranging from “none” to “marked 
base-line FHR variability,” depending on the “peak- 
to-valley” excursions of the three- to five-cycle per 
minute, long-term base-line FHR fluctuations. In 
the normal range of the base-line FHR of 120 to 160 
beats per minute, presence of decreased variability is 
generally assumed when long-term variability is less 
than five beats per minute. The normal long-term vari- 
ability is generally considered to be above five beats 
per minute.” 

A recent report by Paul and associates” showed that 
fetuses who had late deceleration associated with de- 
creased long-term base-line FHR variability during the 
intrapartum period had lower scalp blood pH mea- 

“surements than those who had good FHR variability 
with late deceleration. According to their study, long- 
term base-line FHR variability immediately prior to 
birth correlates well with good Apgar scores at birth. 

Considering the foregoing, ac@irate measurement 
or quantitation of base-line FHR variability seems to be 
of great importance. Base-line FHR variability is of two 
different types. One is relatively long-term and 
changes at the rate of three to five cycles per minute, 
and the other is of shorter term and changes with each 

 heartbeat.? Yeh and associates? have used a method 

for FHR variability quantitation that consists of deter- 
mining the coefficient of variation of the R-R intervals 
for long-term variability and the standard deviations of 


beat-to-beat interval differences for short-term vari- 
ability. A similar :echnique of quantitation was used by 
Pentti.” Either of these techniques requires the use of 
sophisticated computer equipment, and both are rela- 
üvely complicated and inconvenient to use. Con- 
sequently, the following simple method has been de- 
veloped. 


Description of VQ 


The instantaneous neonatal heart rate is calculated 
for each interval between R waves from the electrocar- 
diogram complex. The interval between beats is desig- 
nated T. The neonatal heart rate (R) for any given 
beat-to-beat interval is proportional to the reciprocal 
or T: 


Ra I. 


T 
The variability (V) in beats per minute is defined as 
the difference between two successive beat-to-beat 
heart rate determinations: 


V = R, — Ry. 


The average beat-to-beat variability in a given time 
period (VQ) will then be equal to the summation of 
successive variabilities (beat-to-beat rate differences) 
divided by the number of beat-to-beat variability de- 
terminations (N) that occur in a given time period: 


Vit V+ V4 ccc Vy 
as n 
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Fig. 2. Represents three consecutive daily recordings on a neoriate (30 weeks' gestation) with severe 
respiratory distress syndrome who died. Panel 4 is the day of birth and Panels B and C are the next 
two days in succession. Note that the VQ is below 1 in every instance except for the first minute in 
Panels B and C, which represents artifact related to attaching the equipment. 


In order to avoid calculating artifact in the VQ, the 
calculation is automatically rejected if the beat-to-beat 
rate change exceeds 12 beats per minute. Some cardiac 


arrhythmias may also be excluded by this method. 
e 
Clinical application and results 


A conventional beat-to-beat — cardiotachometer 
(Berkely Bio-Engineering, Model 900-R) was modified 
for the VQ. The uterine contraction circuit was re- 
moved, and two separate but identical integrator cir- 


cuits were used for alternately performing the actual 


* 


integration and holding the computed values of VO 
for continuous display on the recorder. A time period 
of one minute was arbitrarily chosen for each VQ in- 
tegration and display. The uterine contraction section 
of the recorder was calibrated from a value of zero to 
four for the VQ scale. The value of zero corresponded 
to no variability during the integrated period. This was 
calibrated with a metronomic signal and would corres- 
pond toa fixed heart rate without variability. With this ` 
system, tracings of beat-to-beat heart rate and VQ were 
performed in 35 neonates with different clinical condi- 
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Fig. 3. This represents an oxytocin challenge test performed at 34 weeks’ gestation in a severly 
hypertensive patient with clinical intrauterine growth retardation and oligohydramios, presumably 
due to chronic uteroplacental insufficiency. Note the complete lack of base-line FHR variability and 
the late decelerations. The fetus was delivered by cesarean section within one hour of this recording 
and weighed 1,350 grams with an Apgar score of | at one minute and 3 at five minutes. A Hewlett- 
Packard Doppler-type ultrasound recorder (Model 8020A) was used. 
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Fig. 4. This represents a neonatal heart rate recording from the same patient described in Fig. 3. 

Panel C was recorded on the day of birth and Panel D was recorded on the third day of life; 

intermittent heart rate decelerations associated with apneic episodes are shown. This neonate had 

respiratory difficulty and central nervous system bleeding. The infant died a day after the last 

tracing. Note that the base-line VQ remained less than 1 at all times. The VQ rose only slightly above 
l 1 in association with apneic episodes. 
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Fig. 5. This is a recording taken from a term infant who weighed 2,570 grams with Apgar scores of 2 
at one minute and 4 at five minutes on the day of birth (Panel 4) and on the third day of life (Panel 
B). Note the improvement of the VQ over the three-day period. 
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Fig. 6. This is the recording in a preterm, second-twin neonate with a birth weight of 2,200 grams. 
This neonate had gastric perforation. The recordings were done on the first (Panel A) and the fourth 


*  (PanelB) postoperative days. Note me improvement of base-line neonatal heart rate variability and 
the range of the VO. 
tions. Table I summarizes the type of neonates, their persistently below 1 the prognosis may be ominous. In : 
clinical diagnoses, their VQ values, and their outcome. fact, all infants who died had a VQ below 1 before 
In order to find a critical value for serial VQ deter- death (Fig. 1). More important, the presence of a VQ 
minations, the data were collected and analyzed for persistently above 2 was uniformly associated with sur- 
correlation with neonatal outcome. From this small vival despite clinical diagnosis. Obviously, intervening 


pilot analysis, it appears that for infants with a VQ events could alter this relationship. Fig. 2 to-7 show the 
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Fig. 7. These ar? recordings of a normal term neonate (Panel 4) and of a small-for-gestational age, 
term neonate (Panel B). Both neonates were otherwise clinically normal. Note the base-line heart rate 
variability and the VQ range which are usually seen in normal neonztes. 


VQ display in neonates with different clinical diag- 
noses and outcomes. 


Comment 


The method of VQ presented here seems to be a 
simple way of accurately determining the amount of 
short-term variability of the heart rate. This method 
can be applied easily to routine fetal and neonatal 
monitoring, particularly for determining base-line 
heart rate variability. This method of VQ determina- 
tion calculates the short-term variability only. Its limita- 
tions can be best appreciated when long-term variabil- 
ity exists with Jack of short-term variability or when a 
deviation such as bradycardia (as seen in Fig. 4) is in- 
cluded. i: 

The manua! scale determination originally used by 
Hon’ is based on long-term variability estimation. 
Hon's method of estimating variability was used ret- 
rospectively by Paul and associates” in their evaluation 
and determination of the significance of intrapartum 
base-line FHR variability. Their ffndings indicated that 
long-term VQ could be predictive of fetal and newborn 
status. Although the relative significance of short- and 
long-term variability is not well understood, both seem 
to be reassuring signs when good variability is present. 

' Which of these two measurements can best serve as an 
indicator or fetal and/or neonatal status cannot be de- 
termined with the information presently available. 

The quanutation and graphic display of both short- 
and long-term variability has been described by Yeh 
and associates.'? They used the standard deviation of 


beat-to-beat interval differences for short-term vari- 
ability, integrated and displayed at 30 second intervals 
A similar but more comphcated method of variability 
quantitation was used by Pentti. Although these 
methods lend themselves to graphic display, they re- 
quire the use of sophisticated equipment and are not 
suited for continuous on-line clinical use. Both Yeh 
and associates? and Pentti'? have shown that the quan- 
titation of the fetal and neonatal base-line heart rate 
variability could be useful in predicting both fetal and 
neonatal status. 

de Haan and colleagues? provided a mathematical 
description of both the short- and long-term variability 
by constructing histograms of the argument and the 
modulus or by means of an N-dimensional approxima- 
tion for the argument and the modulus. The argument 
and the modulus are derived by plotting 512 consecu- 
tive R-R intervals against each other on the abscissa anc 
the ordinate. de Haan and associates? demonstratec 
the usefulness of this method of quantitation in 
evaluating both types of variability in anencephaliz 
fetuses and in fetuses whose mothers had received 
sedatives. However, the method described byehese av- 
thors does not lend itself easily to the clinician, because 
it is dificult to understand and apply due to its technical 
detail. Although the method described here displavs 
only the short-term variability of the heart rate, this 
preliminary pilot study appears to indicate a good cor- 
relation between VQ and the clinical condition of the 
newborn infant. The continuous on-line VQ determi- 
nation and display thus offers significant advantages 
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over the other methods described above. Furthermore, 
the format can be easily explained to personnel using 


monitoring equipment during the perinatal period. In - 
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addition to more extensive studies in the neonate, 
further studies are planned to evaluate the application 
of this method during intrapartum fetal monitoring. 
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Fetal growth after premature rupture of membranes 
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Four patients with preterm rupture of the membranes were treated conservatively. During 
the period of observation (five to nine weeks), cach fetus displayed a normal rate of 
growth as measured by serial biparietal diameter determinations. (AM. J. OBSTET. 


GYNECOL. 127: 869, 1977.) 


THE MANAGEMENT OF a preterm pregnancy after 
premature rupture of the membranes (PROM) has 
been a long-standing controversy in the practice of 
obstetrics. The advocates of aggressive termination of 
pregnancy have placed major emphasis on the threat 
of potentially severe maternal and/or fetal infection. In 
addition, others favoring aggressive treatment have 
questioned whether fetuses are capable of a normal 
rate of growth following PROM. Charles! has stated 
that ". . . few infants in this predicament (PROM) gain 
weight in utero even if a conservative, cautious attitude 
is adopted." | 

We advocate the conservative approach to the man- 
agement of preterm pregnancy after PROM in the ab- 
sence of labor or clinical signs of maternal or fetal 
infection. In cur opinion, the mortality rate for pre- 
mature infants is still high, and this outweighs the po- 
tential risk of sepsis after PROM. This approach allows 
the fetus to mature and, therefore, avoids the compli- 
cations of prematurity. The purpose of this communi- 
cation is to report four cases in which there is definitive 
evidence of a normal rate of fetal growth following 
PROM. 
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The prenatal course in each of the cases that follow 
was uncomplicated until the time of PROM. The diag- 
noses were confirmed by the findings in amniotic fluid 
pooled in the vaginal vault which demonstrated "fern- 
ing" microscopicallv and which had a pH of 7 or great- 
er by Nitrazine paper. The patients were hospitalized 
and placed at modified bed rest for the duration of 
their pregnancies. 

Determinations of biparietal diameter (BPD) were 
performed with a Picker Echoview IX and XI gray- 
scale ultrasour.d system with a 2.25 MHz transducer. 
The diameters were obtained with the use of the 
method of the leading edge, that is, measurements 
were made from the initial recorded echo on either 
side of the fetal skull. All were obtained from B-scan 
gray-scale images. The change in BPD (ABPD) was cal- 
culated with the equation: 


BPD, - BPD, , cA 
N 


—— 


ABPD = NC 

The error involved with -B-scans has been reported 
to lie between 1.21 and 2.74 sq. mm. In calculating the 
change in BPD (ABPD), we used the maximum 3 mm. 
error. 


Case reports 


Case 1. B. C., a 32-year-old white woman, gravida 1, 
para 0, presented with premature rupture of the 
membranes in Week 30 of pregnancy. Ultraspund de- 
termination of the BPD at that time was 73 mm., con- 
sistent with gestational age. 

Subsequent BPD determinations performed two and 
seven weeks later were 78 and 87 mm., respectively. 
The BPD was calculated to be 2.0 + 0.4 mm., consis- 
tent with the normal rate of fetal growth. At Week 39 
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of gestation, the patient went into spontaneous labor. A 
3,380 gram infant (seventieth percentile on the Col- 
orado intrauterine growth chart) was delivered vagi- 
nally. 

Case 2. B. M., a 28- -year- -old white woman, gravida 2, 
para 1, with a history of previous cesarean section, pre- 
sented with premature rupture of the membranes in 
Week 31 of pregnancy. Determination of BPD at that 
time was 77 mm., consistent with gestational age. Re- 
peat BPD determination five weeks later was 90 mm. 
Calculated ABPD was 2.6 + 0.6 mm., consistent with 
the expected rate of fetal growth, Amniocentesis re- 
vealed a lecithin/sphingomyelin (L/S) ratio of 2.5/1. A 
repeat cesarean-section was performed at Week 37. A 
2,835 gram infant (fiftieth percentile) was delivered. 

Case 3. P. N., a 29-year-old white woman, gravida 1, 
para 0, presented with premature rupture of the 
membranes in Week 29 of pregnancy. Determination 
of BPD at that time was 76 mm. Subsequent BPD de- 
terminations performed two and five weeks later were 
81 and 90 mm., respectively. Calculated ABPD was 
2.8 + 0.6 mm., consistent with expected fetal growth. 
Labor was induced at 36 weeks' gestation after am- 
niocentesis revealed an L/S ratio of 2.5/1. A 2,550 
gram (fiftieth percentile) infant was delivered vagi- 
nally. 

Case 4. B. W., a 19-year-old white woman, gravida 2, 
para l, presented with PROM in Week 3] of preg- 
nancy. B-scans were obtained one and two weeks later 
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and were 84 and 88 mm., respectively. ABPD was 
4.0 + 3 mm. Onset of labor was spontaneous in Week 
33 by dates and Week 36 by B-scan. A 2,367 gram 
(thirtieth percentile for 36 weeks) infant was delivered 
by cesarean-section because of compound presenta- 
tion. 


Comment 


Ultrasound determination of BPD has been shown to 
be an accurate method for following the rate of fetal 
growth. Growth during the eighteenth to thirtieth 
weeks of gestation is normally in a linear pattern with 
an expected ABPD of 2.6 + 0.05, mm. per week. Our 
results are consistent with these findings and show that 
a normal pattern of fetal growth can be demonstrated 
subsequent to PROM in an otherwise uncomplicated 
pregnancy. 

It is our opinion that the statement". . . few infants 
in this predicament (PROM) gain ian in utero even 
if a conservative, cautious attitude is adopted"! is an 
inaccurate statement and, therefore, should play no 
part in the argument for aggressive management of 
PROM. 

Therefore, it appears that under the conditions of 
hospitalization and modified bed rest the fetus can 
grow at an appropriate rate. This further supports the 
conservative management of pregnancy after PROM. 


2. Davison, J. M., Lind, R., Farr, V., and Whittingham, T.A.: 
The limitations of ultrasonic fetal E Br. J. 
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Effect of antepartum betamethasone treatment on cortisol 
levels in cord plasma, amniotic fluid, and the neonate 


S. SYBULSKI, M.Sc., PH.D. 
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i 


Antepartum betamethasone treatment in pregnancies which terminated at less than 37 
weeks of gestation resulted in a rapid and significant decrease in cord plasma cortisol 
levels. Mean values + S.E. were 5.17 + 0.39 ug per 100 ml. in 90 untreated cases, 
2.17 + 0.32 ug per 100 ml. in 29 cases treated at least 24 hours prior to aelivery, and 
2.27 x: 0.38 ug per 100 ml. in 18 cases in which treatment was begun within 24 hours 
of delivery. The mean cortisol concentration in five amniotic fluid samples obtained after 
betamethasone administration (0.93 + 0.19 ug per 100 ml.) was significantly less than 
in seven control samples (1.85 + 0.21 ug per 100 ml.). These results suggest that 
betamethasone suppressed endogenous cortisol production by maternal and/or fetal 
adrenals. However, blood cortisol levels during the first days of life of treated neonates 
were considerably increased in comparison to those in card plasma, suggesting that there 
was rapid recovery of their adrenal function. (Am. J. OBSTET. GYNECOL. 127: 871, 


1977.) 


RESPIRATORY DISTRESS SYNDROME (RDS) is essen- 
tially a disorder of prematurity.’ There is considerable 
evidence that i: probably results from insufficient lung 
surfactant levels at birth,” ? and experiments in animals 
have indicated that RDS might be prevented by an- 
tenatal glucocorticoid treatment; certain glucocor- 
ticoids stimulate surfactant biosynthesis and accelerate 
fetal lung maturation.^ ? 

Liggins and Howie? were the first to give phar- 
macologic doses of betamethasone to human subjects 
prior to premature deliveries with the aim of decreas- 
ing the incidence of RDS development in their off- 
spring. This desired effect was observed, with beta- 
methasone presumably exerting its beneficial effect 
on the fetal lung after its passage across the placenta. 
The fact that the maternal blood cortisol levels were 
markedly reduced by the first day of treatment sug- 
gests that betamethasone simultaneously suppressed 
maternal adrenal function. . 

The purpose of the present study was to investigate 
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how such betamethasone treatment affects adrenal 
function in the fetus and newborn infant. Accordingly, 
cortisol levels in cord plasma, amniotic fluid, and the 
blood of neonates during the first days of life were 
determined ir. both treated and untreated cases. It has 
recently been observed that fetal concentrations of cor- 
tisol, the most biologically active endogenous glucocor- 
ticoid in the human subject, are decreased in associa- 
tion with RDS.* 


Subjects 


Betamethasone-treated patients. Seven patients in 
whom it was necessary to induce labor at less than 37 
weeks of gestation due to a pregnancy complication 
were given intramuscular betamethasone according to 
the regimen of Liggins and Howie at least 48 and 24 
hours prior to induction. Twenty-five patients receivec 
betamethasone upon admission for threatened prema- 
ture labor which was successfully stopped by isoxsu- 
prine treatment, and subsequently they were delivered 
of their infants 24 or more hours after treatment. Eigh- 
teen patients in premature labor were delivered within 
less than 24 hours after being given the initial, or onlv, 
dose of betamethasone. 

Patients not treated with betamethasone. The con- 
trols for this study were 90 patients whose pregnancies 
terminated at less than 37 weeks. 
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/ 
Table I. The effect of antepartum betamethasone 
treatment in premature pregnancies* on cortiscl 
levels in umbilical cord plasma 









Cortisol 
(4g/100 ml. plasma) 





Pregnancy 
Untreated 
Without RDS} 5.58 + 0.43 67 1.36-21.08 
All cases 5.17 + 0.39 90 1.06-21.08 
Treated 24 or more 2.17 + 0.32 29} 0.26- 6.97 
hours prior to 
delivery 
Treated less than 24 2.27 + 0.38 18} 0.51- 6.67 


hours prior to 
delivery 


* All newborn infants were of less than 37 weeks’ gestation. 


t Values for these untreated cases were reported in a previ- 
ous study.' 

¢Values were significantly different (P < 0.001) from the 
ones for untreated cases; two values (3.41 and 8.60 ug per 100 
ml.) in cases where delivery occurred two or more weeks after 
the last dose of betamethasone were not included in the s:atis- 
tical evaluations. 


Table II. Effect of antepartum betamethasone 


treatment in premature pregnancies* on cortisol 
levels in amniotic fluid 









Cortisol 


(ugl100 ml. fluid) 


1.85 + 0.211 "7 
0.93 + 0.197 5 






Pregnancy 


1.30-2.82 
0.31-1.49 


Untreated 

Treated 24 or more 
hours prior to obtain- 
ing of sample 


*AIl newborn infants were of less than 37 weeks’ gestation. 
TP < 0.001. 


Methods 


Cortisol levels in plasma obtained from mixed umbil- 
ical cord blood were determined by a competitive 
protein-binding method with human late pregnancy 
plasma used as the source of transcortin, as described 
in detail elsewhere. The same method was used to 
measure corüsol in amniotic fluid (obtained by am- 
niocentesis or following artificial rupture of the mem- 
branes) and in blood or plasma of neonates obtained by 
heel prick. | 

Student's t test was used for statistical evaluation. 


Results 


Antepartum betamethasone treatment in premature 
pregnancies resulted in a significant (P < 0.001) de- 
crease in cord plasma cortisol levels at birth. The mean 
values +S.E. were 5.17 + 0.39 wg per 100 ml. in 96 
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untreated cases, 2.17 + 0.32 ug per 100 ml. in 29 cases 
treated at least 24 hours prior to delivery, and 


2.27 + 0.38 ug per 100 ml. in 18 cases in which treat- 


ment was begun within 24 hours of delivery (Table I). 

It is of interest that betamethasone treatment begin- 
ning five days prior to spontaneous delivery in a triplet 
pregnancy at 26 weeks did not have the same effect on 
cord cortisol levels in each fetus. The firstborn and 
only surviving infant, with ruptured membranes for 
seven days before delivery, had the highest concentra- 
tion (2.50 ug per 100 ml.); the cord cortisol levels of the 
other infants who died after birth were 0.86 and 0.52 
pg per 100 ml. 

The mean cortisol concentration in five amniotic 
fluid samples obtained after betamethasone adminis- 
tration (0.93 + 0.19 ug per 100 ml.) was significantly 
less (P « 0.001) than in seven control samples 
(1.85 + 0.21 ug per 100 ml.) as indicated in Table II. 

It was possible to obtain heel blood from 11 treated 
newborn infants and four untreated ones (Table III). 
All neonates had increased cortisol levels during their 
first days of life compared to the concentrations at 
birth in cord plasma, including those who developed 
moderate to severe forms of RDS. Infant No. 14 is of 
particular interest since it was exposed to intensive an- 
tepartum treatment, receiving betamethasone weekly 
for six weeks, as well as prior to admission at 30 weeks 
of gestation. During this period, the maternal estrogen 
levels were consistently low: Urinary estriol ranged 
from 2.4 to 7.6 mg. per 24 hours; plasma estriol ranged 
from 1.8 to 3.8 wg per 100 ml., and plasma estradiol 
ranged from 0.14 to 0.79 ug per 100 ml. The cortisol 
level in this neonate at Day 3 of life was nevertheless 
increased above that in cord plasma. 


Comment 


Cortisol levels in amniotic fluid and in cord plasma 
were significantly less in cases receiving antepartum 
betamethasone treatment than in untreated ones. It 
has long been known that steroids administered to 
the mother can reach the fetus by passage across the 
placenta.” This passage must occur rapidly in the case 
of betamethasone since the decrease in cord plasma 
cortisol levels in casegin which delivery occurred within 
24 hours of initiation of treatment was almost as great 
as that in cases in which delivery occurred later. To 
what extent these decreases resulted from suppression 


of fetal cortisol production by betamethasone is , 


difficult to ascertain. This result could also have been 
due, at least in part, to a reduced transfer of maternal 
cortisol to the fetus as a consequence of suppression by 
betamethasone of cortisol biosynthesis by the maternal 
adrenals; Liggins and Howie" observed a marked de- 
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Table III. Cortisol levels in cord plasma and in heel blood of neonates of nortreated and betamethasone-treated 


pregnancies 






Interval beiween treatment 
and birth 






In cord 





Case Gestational At least Less than plasma 
No. age (weeks) 24 hours RDS at birth 
] 25 + 1.64 

2 34 + 0.19 

3 55 10.70 

4 36 12.80 

5 28 * + 0.77 

6 29 + ES 1.67 

7 28 + 0.60 

8 29 + 4.01 

9 26 + 2.50 
10 31 4 9.17 
11 22 + 4.02 
12 32 + 0.26 
13 35 + 4.28 
14 36 + 1.33 
15 36 + 6.97 


Cortisol (ug! 100 ml. plasma or whole blood*) 


Day 
19] 34.3 11.1 18.5 15.6 18.8 
5.1 18.4 16.2 
25.1 
10.2 14.2 : 
44.4 23.9 
30.8 16.3 15.9 
15.5 12.3 15.2 
(6.0) (4.7) (4.1) (4.2) 
(4.7 (7.6) (8.4) (9.3) 
41.4 
(9.9 (8.7) (3.0) (2.9) 
(4.8) (9.8) (3.8) 
46.7 32.5 
9.9 
75.5 49.4 10.1 





*Values in parentheses are per 100 ml. of whole blood; since steroids are contained in plasma, these values are underestimations 


compared to those per 100 ml. of plasma. 


crease in maternal plasma cortisol levels 24 hours after 
treatment. Dexamethasone administration to pregnant 
rats suppresses both the maternal and fetal pituitary- 
adrenal systems.!? 


Whether fetal adrenal function in the human subject 


is directly affected could tc some extent be assessed by 
measurement of estrogen concentrations in maternal 
plasma and uriae, since the androgen precursors of 
these estrogens are biosynthesized mainly by the fetal 
adrenals.'' The available estrogen data in the present 
cases are of limited validity. It was obviously more im- 
portant, in most circumstances, to give betamethasone 
as soon as possible rather than to wait for days to per- 
mit collection of enough specimens to have adequate 
pretreatment controls. However, other investigators 
have observed a decrease in maternal estrogen levels 
- following administration of glucocorticoids in the 
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suggests that fetal adrenal function is suppressed by 
this treatment. 

Nevertheless, the fact that cortisol levels in the first 
days of life of treated neonates were considerably great- 
er than those in cord plasma at birth would appear to 
indicate that there was rapid recovery of some degree 
of adrenal activitv in these infants; this was even the 
case in one exposed to betamethasone treatment for six 
weeks prior to birth. Two untreated newborn infants 
who developed RDS also had very low cortisol levels at 
birth with a marked rise subsequently. This observa- 
tion confirms a previously reported finding.’ 
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Neonatal scalp abscess following intrapartum fetal 
monitoring: Prospective comparison of 


two spiral electrodes 
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During a six-month period, 929 newborn infants had continuous, direct fetal heart rate 
monitoring during labor. Of these, 481 were monitored with the Berkeley Bio-Electronics" 
spiral electrode and 446 were monitored with the Corometrics spiral electrode. The 
over-all incidence of scalp abscess complicating fetal monitoring was 4.5 per cent, In the 
group monitored with the Berkeley electrode, 25 newborn infants (5.2 per cent) developed 
a scalp abscess; in the group with the Corometrics electrode, 17 newborn infants (3.8 

per cent) developed scalp abscess. The incidence of scalp abscess was not significantly 
different in the two groups. (Am. J. OBSTET. GYNECOL. 127: 875, 1977.) 


EXTENSIVE CLINICAL USE of continuous fetal heart 
rate monitoring with application of electrode to the 
presenting part began in the late 1960's. The initial 
electrode used was the silver-silver chloride clip. The 
spiral electrode was introduced in 1971 and by 1973 
had virtually replaced the clip electrode. 

The first report of any scalp infection associated with 
direct fetal monitoring appeared in 1971." Seven cases 
of scalp abscess occurred in 2,003 infants, an incidence 
of 0.3 per cent. Other retrospective studies" reported 
incidences of 0 to 0.4 per cent. A recent retrospective 
study? reported, an incidence of 5.4 per cent and the 
higher incidence was attributed to the use of the 
Berkeley Bio-Electronic electrode. 

In order to examine the incidence of scalp abscesses 
when two different electrodes were used in the same 
clinical setting, this prospective comparative study was 
initiated. 


Material and methods 


Subjects. During the six-month period between Feb- 


ruary 1, 1976, and July 31, 1976,all patients delivered: 
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of their infants at Harbor General Hospital who had 
direct fetal heart rate monitoring during labor were 
studied. Of the 1,735 live births during this time, 1,718 
fetuses were accessible for monitoring; the second and 
third infants of multiple gestations were excluded since 
they either were not monitored directly or were moni- 
tored for a very brief period. A total of 929 newborn 
infants had direct fetal heart rate monitoring during 
labor. This represented 54.1 per cent of fetuses acces- 
sible for monitoring. 

Electrodes. The electrodes used during this study 
were the most current design from each manufactur- 
er.* The Berkeley electrode used was not the flat, 
barbed type described by Winkel and associates.? 

Methods. The choice of electrode was determined by 
the last digit of the mother's hospital number. The 
same technique for application of the electrode was 
used for both groups. The membranes were artificially 
ruptured, if they had not previously spontaneously 
ruptured; sterile gloves were used, and during all sub- 
sequent examinations for cervical dilatation, an organic 
iodophor compound was used as the lubricant. If an 
electrode had to be replaced, the same type of elec- 
trode was used. All electrodes were removed at deliv- 


ery. a 


In the nursery, routine newborn care was provided. 


Additionally. the scalp hair around the electrode site 
was clipped for easier serial observation. If the elec- 


*Berkeley Bio-Electronics Helex Electrode 900-11 and 
Corometrics Medical Systems Spiral Electrode 2462. 


4 


e 
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Table I. Characteristics of the maternal population 
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Total monitored 481 448 
Race N.S. 

Caucasion 130 130 

Black 90 8l 

Mexican-Latin 251 218 

Other 10 19 ' 
Indications for monitoring N.S. 

Normal patients 177 151 

Labor induced for medical indication 20 14 

Premature ruptured membranes 40 34 

Meconium-stained fluid 84 95 

Oxytocin augmentation 80 75 

Abnormal presentation 10 12 

Multiple gestation 5 4 

Prematurity 18 16 

Other 47 47 
Duration of ruptured membranes (hours) 8.87 + 0.55* 8.98 + 0.53 N.S 
Duration of monitoring (hours) 3.83 + 0.20 4.22 + 0.17 N.S. 
Parity «0.005 

Nulliparuous 302 239 

Multiparous 179 209 
No. with more than one electrode 79 88 N.S. 
Amnionitis. 6 11 N.S. 
Endometritis 21 20 N.S. 
Antibiotics prior to delivery 9 9 N.S. 
Method of delivery N.S. 

Spontaneous vaginal 293 258 

Forceps 111 108 

Vacuum extractor 25 29 

Cesarean section 52 53 


|: *Mean + standard error. 


Table II. Characteristics of the newborn population 


Total monitored 481 448 N.S. 
Birth weight-gestational N.S. 
age 
Large 77 90 
Average 395 346 
Small 9 12 
Low Apgar scores (6) 
One-minute 98 99 N.S. 
Five-minute 19 22 N.S. 
Gestational age N.S. 
^ Preterm (x37 weeks) 65 38 
Terms (z38 weeks) 416 410 


trode had been applied to the buttock, the site was 
identified and serially observed. The site was observed 
for signs of a fluctuant and purulent mass daily until 
discharge from the hospital. Abscesses were defined in 
this study as a fluctuant lesion from which pus could be 
expressed. 

All mothers were provided with an information 
sheet and instructed to continue to observe the elec- 
trode site and report any sign of erythema or a mass. 

Microbiology. A prereduced anaerobic swab was 


- 9 


used for transport of specimens under oxygen-free 
conditions. Specimens were inoculated in routine 
media, as well as prereduced anaerobically sterilized 
media for obligate anaerobes. 


Results 


The two study populations were comparable in both 
maternal and neonatal characteristics listed in Tables 1 
and II. The only difference between the two popula- 
tions was a greater number of nulliparous mothers in 
the Berkeley electrode group. 

The incidence of neonatal scalp abscess for each type 
of electrode ts summarized in Table III. There were 25 
newborn infants from a total of 481 monitored with a 
Berkeley electrode who developed a scalp abscess, an 
incidence of 5.2 per gent. There were 17 newborn in- 
fants of 448 monitored with a Corometrics electrode 
who developed a scalp abscess, an incidence of 3.8 per 
cent. This difference was not statistically significant. 
Furthermore, there was no difference in the incidence 
of scalp abscess when the effect of maternal parity wa: 
examined. ‘The over-all incidence of scalp abscess foi 
the entire population was 4.5 per cent. The mean new. 
born ages when the abscess was first noted wert 
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Table III. Neonatal scalp abscess complicating either electrode type : 


Parameter 


Total monitored 48] 
Number with abscess 25 (5.2%) 
Total nulliparous 302 
No. of infants with abscess 18 (6.0%) 
Total multiparous 179 
No. of infants with abscess 7 (3.9%) 
Mean age of onset (days) 3.1 + 0.5* 
Mean size of mass (mm.) 4.3 x 0.9 
Treatment 

Local measures 21 

Systemic antibiotics 4 


*Mean + standard error. 


3.1+0.5 and 2.2 x 0.2 days for the Berkeley and 
Corometrics groups, respectively. The difference was 
not statistically significant. 

Local treatment was generally effective for both 
groups. This consisted of incision and drainage of any 
sizable abscess and/or daily pHisoHex washes. Only 
seven of the entire group required systemic antibiotics. 

The microbiology of scalp abscesses cultured from 
38 of the 42 infants is summarized in Table IV. No 
specimens were obtained in the remaining four neo- 
nates. There were no significant differences in the 
types of microorganisms isolated from the Berkeley and 
Corometrics groups. However, it is interesting that this 
lesion is predominantly a polymicrobial infection in- 
volving more than one organism (83.8 per cent), fre- 
quently representing the coexistence of both aerobes 
and obligate anaerobes (55.3 per cent). 


Comment 


This prospective study demonstrated that the risk of 
neonatal scalp abscess following direct mtrapartum 
fetal heart rate monitoring was not significantly differ- 
ent when two electrode types, Berkeley and Coromet- 
rics, were compared. A comparative study of this type 
has not previously been reported. Winkel and as- 


' sociates? had suggested a higher infection rate with the 


e= 


Berkeley electrode that was in use at the time of their 
retrospective evaluation. However, it should be 
pointed out that although the Berkeley electrode 
evaluated in our study was not th same design as that 
reported by Winkel and associates, it was the type most 
currently available from the Berkeley Bio-Electronics 
Company. The current model is tapered but does not 
contain a barb at the tip, which was in the earlier pro- 
totype. 

Our prospective study found the incidence of infec- 
tion to be much higher than reported in previous ret- 
rospective studies. This higher incidence might be ex- 


P value 
448 929 
17 (3.896) 42 (4.596) N.S. 
239 541 
13 (5.4%) 31 (5.796) N.S. 
209 388 
4 (1.996) 11 (2.8%) N.S. 
2.2 :: 0.2 2.5 2: 0.3 N.S. 
6.3 + 1.8 5.2 x 0.9 N.S. 
/ N.S. 
14 35 
3 7 


Table IV. Microbiology of scalp abscess in 38 
newborn infants 


Total 
Microbiology Berkeley | Corometrics No. % 


Aerobes alone 6 7 13 34.9 

Anaerobes alone 1 2 3 7.9 

Aerobes and 14 7 21 55.3 
anaerobes 

Sterile 1 Ü 1 2.6 

Total 22 15 38 

Polymicrobial 19 12 3i 83.8 


pected since our newborn study population was serially 
observed until discharge from the hospital. In the pre- 
vious reports, it is likely that small abscesses which 
drained spontaneously were not included. 

The direct application of the electrode to the fetus 
provides a consistent and reliable signal. The use of a 
spiral electrode has a small but definite risk of causing 
an infection; however, the potential benefit clearly 
outweighs the risk of perinatal death and possible late 
neurological impairment without such monitoring. 

Although we did not encounter any major complica- 
tions of neonatal scalp infection in this study, more 
serious and potentially life-threatening complications 
such as cranial osteomyelitis, subgaleal abscess, and 
generalized sepsis associated with direct fetal monitor- 
ing have been reported by others.® ^ 97! 

Our experience strongly indicates that newborn in- 
fants who have had direct monitoring should be ob- 
served for the possible development of early infection 
at the site of electrode application, in the hppe that 
these more serious complications may be prevented. 


We wish to thank Ruth Schindler, L.V.N., Virginia 
Bruce, R.N., and Terrence Payne, C.H.A., for their 
assistance in tne completion of this study and Valerie 
Patten for her technical assistance. Drs. John R. Mar- 
shall and Rosemary D. Leake reviewed the manuscript. 
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Steroid hormone changes in fetal: blood during labor 


KIYOSHI ARAI, M.D. 
-TAKUMI YANAIHARA; M.D.*. 


TOR, Japan e ane Sar ar 


NN of M NE UE RUNS pr T€ ( DHA; 22 
16a-hydroxy-DHA, éstriol, and cortisol were performed on a total of 0.1 ml. cf fetal 
plasma, collected during the course of nórmal vaginal delivery. The mean hormone 
concentrations + standard errors of fetal blood in the first and second stages of labor and ` 
` of ihe umbilical arterial and venous blood at delivery. were as follows: pregnenolone;. 
0.53 + 0.06, 1.13 +:0.16, 1.48 + 0:14, and 1.34 + 0.27 ug per milliliter; 
progesterone, 0.12 + 0.01, 0.14 x 0.01, 0.26 + 0.02; and 0.34.3: 0.02 ug per — 
milliliter; DHA, 0.98 + 0.11, 0.94 + 0.08, 1,51 + 0.25, and 1,23. 3: 0.11 ug per 
milliliter; 160-hydroxy-DHA, 1.54 + 0.22, 1. 49 + 0.31, 2.27 0.25, and 
1.82 + 0.21 ug per milliliter; estriol, 1 82 € 0.15, 1. 91 20.24, 2359 * 0.19, and 
2.35 x 0.17 pg per. milliliter; cortisol, 0.11 + 0.01, 0.09 + 0.01, 0. 16 + 0.02, and ` 
0.14 + 0.01 wg per milliliter. Except for cortisol, the levels in the fetal blood of all the 
steroids studied rose significantly at delivery of the infant, when compared to the titers in 
the first.stage of labor. During delivery, increased. titers of pregnenolone and DHA, —— 
steroids which are of fetal adrenal origin, suggest enhanced adrenal activity during. the 
final phase of labor. (AM. J. OBSTET. “GYNECOL. 127: 879, 1977.) ; 


WE HAVE PREVIOUSLY demonstrated that: estriol 


levels in the fetal blood increase during the course of 
delivery.’ The estriol concentration in fetal blood rises 


that the fetal pituitary-adrenal axis is functioning dur- 


ing delivery and an increasing amount of estriol is se- 


significantly following i in utero fetal injection of adre- : 


nocorticotropic hormone (ACTH). 2 Results of our 
recent study demonstrated that ACTH levels in fetal 
blood rise significantly during the course of delivery. 


Since the fetal adrenal gland is considered to produce: 


neutral steroids and, therefore, the formation of estro- 


creted. In a preliminary study where pooled samples of 


-the fetal. blood were analyzed by the insensitive | . 


technique of gas liquid chromatography, no significant 


' changes ‘in dehydroepiandrosterone (DHA) or in 


gens occurs mainly i inthe placenta, it may be postulated | 


dis tlie Department of Obstetrics and Gynecology, Teikyo 


. University School of Medicine. 
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` The following abbreviations and trivial names are used: . 
pregnenolone, 3 B-hydroxypregn-5-en-20-one; 
progesterone, pregn-4-ene-3,20-dione; > 

dehydroep:androsterone (DHA), 

3 B-hydroxyandrost-5-en-1 7-one; estriol, ' . 
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16a-hydroxy-DHA levels could be demonstrated dur- ` 
ing labor However, the more sensitive radioim- 
munoassay.technique has now.made it possible to assay . 
several steroids in a small volume of fetal blood. With". 
the available sensitive analytic procedures, the follow- 


' ing more detailed study was.undertaken to investigate 
E steroid. hormone titers in fetal.blood during delivery. 


Material and methods 
All infarits studied were patients at the Department : 


. of Obstetrics and Gynecology, Teikyo University Hos- 
| pital. Only babies of primiparous mothers were se- 


lected, because the longer. duration of active labor 


permitted more time for blood sampling. Samples were 


"taken. after informed consent of the mother. No com- 


plications in- the mothers or the infants were observed 


. during.or after the investigative procedures. 


Samples were ‘collected from the fetal scalp with the 


‘techniques described by Saling.’ The first specimens : 


. “were drawn during the first stage of labor after the 


o. 879. 


membranes had been IEpuppureg The fetal head should 
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Plasma 0.1 ml. 


Methanol extraction (2 ml.) 


| 


+3H-DHA 
+3H-A,P T?H-16a:hydroxy-DHA T?H-E; 
TMH.F +3H-AsP 
i | i l 
LH-20 column à Solvolysis Acid hydrolysis 
chromatography J 


Paper chromatography Ether extraction 


on Bush A system 


a Wash with H:O 
[D «4 a aa | 


RIA RIA DHA AsP 16o-hydroxy-DHA H3;O-benzene, pet. 
| | ether partition 
LH-20 column 
E SL HO fraction 
i 
RIA RIA RIA RIA 


Fig. 1. Outline of the assay procedures of the steroids in fetal blood. A,P, progesterone; F, cortisol; 


A;P, pregnenolone; Es, estriol. 


Table I. Evaluation of the fetal plasma steroid 
determinations by radioimmunoassay. Accuracy of 
the method is determined by recovery experiments 
and multiple determinations of the same plasma 
















samples 
' assay 
Standard coeffi- 
steroids cient of 
added variation 
Steroids ( ag Imi.) ( 96) 





Pregnenolone 1.0 16 06,5 + 11.7 9.1 

Progesterone 0.1 10 160.1 + 19.3 11.2 

DHA 1.0 11 &8.8 + 10.3 11.6 

16a-hydroxy- 1.0 16 99.8 + 24.8 8.2 
DHA 

Estrio! 1.0 10 LILIS 87 10.9 

Cortisol 1.0 


8 103.5 + 3.] 8.6 


be engaged, and the cervix should be dilated more 
than 3 cm. at this point. The second samples were col- 


lected during the second stage of labor. The average 


time interval between the first and second samplings 
was six hours and 23 minutes. Umbilical arterial blood 
and venous blood samples were collected separately in 
heparinized syringes, immediately following delivery 
of the infant. The average interval between the second 
and last samples was three hours and 12 minutes. 
The plasma was separated immediately and kept 
frozen at —20* C. until assayed. The procedures used 
to extract and purify the plasma steroids are summa- 


. rized in Fig. 1. First, '/10 ml. of the plasma was added to 


2 ml. of methanol, and the supernatant extract was 
divided into three portions. Tritiated steroids were 


a 


added to the respective portions as tracers to correc 
for losses during purification. The antiserum agains 
estriol (estriol-16,17-dihemisuccinate coupled witl 
bovine serum albumin [BSA]) was a gift from Dr. E 
Gurpide, New York, New York; the antiserum agains 
pregnenolone (pregnenolone-3-hemisuccinate-BSA 
was supplied to us by Dr. D. L. DiPietro, Nashville 
Tennessee; the antibody against DHA (DHA-17. 
carboxymethyl-oxime-BSA) was supplied by Drs 
Sekihara and Yamaji, Tokyo; the antisera against 
progesterone (progesterone-3-carboxy-methyl-oxime- 
BSA) and cortisol (cortisol-21-hemisuccinate-BSA| 
were supplied by Dr. Makino, Teikoku Hormone Co. 
Kawasaki, Japan. The radioimmunoassay procedure: 
have been described elsewhere.? The radioimmunoas 
say of 16a-hydroxy-DH X was performed with the an: 
tiserum for DHA, which cross reacts with DHA anc 
also with 16a-hydroxy-DHA. ?H-16a-hydroxy-DHA 
was produced in our laboratory by incubating ?H-DHA 
with the fetal liver homogenate.® Statistical significance 
was tested by two-way analysis of variance.’ 


Results 


Tables I and II show the recoveries of standard 
steroids added to nonpregnancy plasma, the specificity 
of the assay for each steroid, and the within-assay 
coefficient of variation as obtained by multiple deter: 
minations of the same plasma samples. It was possible 
to analyze all six steroids simultaneously with 0.1 ml. o: 
plasma from one infant. - 

Seven sets of samples were available for a preg 
nenolone determination (Table III). The mean value: 
in the first and second stages of labor were 0.53 + 0.0t 


s^ 
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Table II. Cross-reactivities* of antibodies used 
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Antiserum against 


Pregnen- Progesterone- DHA-17-ox- Estriól- Cortisol- 
Steroids olone-3-BSA 3-oxime-BSA ime-BSA 16,17-BSA 21-BSA 
Pregnenolone 100 2 41 ~ 0 
Progesterone 16 0 4 3 2 
DHA i 0 200 4 0 
16a-hydroxy-DHA 21 - 109 6 ~= 
Estriol 2 0 2 100 I 
Cortisol 2 0 D 0 100 
Estrone 3 0 ] 102 l 
Estradiol L 0 3 99 0 
17a-hydroxy-pregnenolone 0 2 - 0 
l7a-hydroxy-progesterone 13 l 1 ~ 92 
20a-ditydroprogesterone ~ 7 - - 4 
Cortisone 9 0 - - 28 
Corticosterone 3 0 0 0 3 
Testosterone 2 0 9 2 - 
Androstenedione - 0 - l 0 
Androstenediol | - 6 - - 
16 Keto-androstenediol 0 182 -= = 
*Figures indicate per cent cross-reactivities, as the binding capacities to corresponding steroids were set to 100. 
Table ITI. Steroid hormone levels in the fetal blood during delivery 
Steroids (ugiml. + S. E.) (No. of infants) 
Samples (7 samples) (15 samples) (17 pum ( I 7 samples) (17 samples) (17 samples) 
Fetal scalp blood 
First stage 0.53 + 0.06 0.12 2001 0.98 + 0.11 1.54 + 0.22 1.82 + 0.15 0.11 + 0.01 
Second stage 1.18 + 0.16* 0.14 + 0.01 0.94 + 0.08 1.49 + 0.31 1.91 + 0.24 0.09 + 0.01 
Cord blood 
Artery 1.48 + 0.14t 0.26 + 0.02f 1.51.3: 0.25* 2:21 = 0.255 2.39 + 0.19* 0.16 + 0.02 
Vein 1.34 + 0.27 0.34 + 0.02T 125,9 D.11 1.82 + 0.21 2.95 £ D; 175 0.14 + 0.01 


*Difference is statistically significant as compared to the value in the first stage of labor (p « 0.05). 
t Difference is statistically significant as compared to the value in the first stage of labor (p < 0.001). 
¢Difference is statistically significant as compared to the value in the first stage of labor (p < 0.01). 


and 1.13 + 0.16 ug per milliliter, respectively, and the 
rise was statistically significant (p « 0.05). At delivery, 


the pregnenolone levels in the umbilical arterial and . 


venous blood of the same infant were 1.48 0.14 and 
1.34 + 0.27 wg per milliliter, respectively. The hor- 
mone titer in the umbilical arterial blood was 
significantly higher than that in the fetal blood during 
the first stage of labor (p « 0.001). 

The average progesterone @ncentrations in 15 
fetuses during the first and second stages of labor were 
0.12 + 06.01 and 0.14 + 0.01 ug per milliliter, re- 
spectively; the difference was not significant. At deliv- 
ery, the progesterone level in the fetal umbilical arte- 
rial blood averaged 0.26 + 0.02 ug per milliliter, while 
the mean in venous blood was 0.34 + 0.02 ug per mil- 
liliter. These values were significantly higher than the 
fetal hormone titer during the first stage of labor 
(p « 0.001). 


The DHA level in the fetus during the first stage was 
0.98 + 0.11 ug per milliliter, and in the second stage, it 
was 0.94 2 0.08 ug per milliliter; at delivery, it was 
1.51 + 0.25 wg per milliliter in the arterial blood and 
1.23 + 0.11 pg per milliliter in the venous blood. The 
increment of DHA in the umbilical arterial blood was 
significant (p « 0.05) when compared to the first-stage 
values. | 

The fetal blood concentration of 16a-hydroxy-DH A 
showed a pattern similar to that found for DHA; the 
average hormone level in the umbilical arterial blood 
(2.27 + 0.25 ug per milliliter) was significantly aug- 
mented (p « 0.01) above the first-stage hormone titers 
(1.54 + 0.22 ug per milliliter). The increment of 16a- 
hydroxy-DHA in umbilical venous blood (1.82 + 0.2] 
pg per milliliter) was not significant when compared to 


. the values in the first stage of labor. 


The estriol concentration in the fetus in the first 


t. 
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stage was 1.82 + 0.15 ug per milliliter, and it increased 
slightly in the second stage (1.91 + 0.24 ug per millili- 
ter); however, the difference was not significant. At the 
ume of delivery, the estrogen level in the umbilical ar- 
teries averaged 2.39 + 0.19 ug per milliliter, and the 
mean in the umbilical vein was 2.25 + 0.17 pg per mil- 
liliter; the titers at delivery in both the arterial and 
venous blood were significantly higher than the first- 
stage values (p < 0.05). 

The cortisol level in the fetus tended to decline in the 


second stage of labor (from 0.11 + 0.01 to 0.09 + 0.01 - 


Hg per milliliter), but it increased at delivery (umbilical 


artery, 0.16 + 0.02 wg per milliliter; umbilical vein, 
0.14 + 0.01 wg per milliliter). However, none of the 


samples demonstrated titers which differed significant- 


. dy. 


Comment 


Plasma samples were obtained from fetuses during 
the first and second stages of labor and at delivery, and 
they were analyzed for pregnenolone, progesterone, 
DHA, 16a-hydroxy-DHA, estriol, and cortisol. Our 
present data indicate that all of these steroids except 
cortisol rose significantly during the course of vaginal 
delivery: 

In pregnancy, progesterone is produced primarily in 
the placenta, and a significant portion of its precursor, 
pregnenolone, is reportedly derived from circulating 
maternal cholesterol. The argument that the fetal con- 
tribution of progesterone or its precursor(s) is rel- 
atively meager is based partly on the slow fall of pro- 
gesterone titers after death of the fetus in utero? and 
partly on the normal level of urinary pregnanediol in 
anencephalic pregnancy. However, previous re- 
ports,!! as well as the results of the present study, show 


. that the pregnenolone level in umbilical arterial blood 
is higher than that of venous blood, suggesting active . 


pregnenolone production in the fetus. Also, the con- 
centration of pregnenolone in mixed cord plasma of 
anencephalic fetuses was significantly lower than that 
of normal fetuses.!? Analyses of normal fetal adrenal 
extracts showed that the gland contained preg- 
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physiologic role for the increased adrenal stimulation. 
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ALFRED BAKER SPALDING 
Surgery, Gynecology and Obstetrics, vol. 29, bp. 529-536, 1919 
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SPAL DING: OVERATION FOR PELVIC PROLAPSE 


Fig. 9. fiefare npening the perituncum, the cervix is SES 32. The bladder ia held away and abdomen packed. . 
amputatin, removing the muecduá membrane of the cervical dis of the uterus delivered and amputated abuve 
: canal ihe hie rie ex. Mucous membrane af cervix remover. 
' toneura, thé ladder is pushed up and the ^" E. 
j Vaginal partion of the cervix removed as a 
cone (Fig. 9) according to the method of 
, Hegar; A sutch is placed on either side of 
' the cervix to ligate the vaginal branches of 
“the utetine vessels, and the posterior bali 
of the cervix ia covered by a. vaginal flap. 
“The next step consists in opening the peri- 
; toneum and Bfting thy bladder away with a 
broad Dayen retractor. The fundus of the : 
uterus is deivered as in an interposition 
operition; the round ligaments cut and tied. > 
with long catgut ligatures; the broad liga- . 
."meénts^agre. clumped, close to the uterus, us: 
i far as. the internal os and the fundus of the 
uterus removed by amputation (Fig. ro). 
This exposes the sacro-utcrine ligaments | 
which are shortened if necessary. The | 
stumps of the broad Hgaments are sutured t 
“to the cervix (Fig. 11) and the cut round liga- 
ments rarti¢d through the cervical cana] 
and sutated to the inferior surface of the cut 
cervix (Fig, 12). The mucous fining of the ? P 
cervix i removed previous to thin procedure. Pe, The um of de bra pene 
This pulls tae cervix high and gives some Saturni at this time to the posterior sutfate of cervix. 








During the later nineteenth century and the early 
twentieth century, numerous procedures were de- 
vised to correct uterine procidentia and its attendant 
problems. Because of dissatisfaction with existing 
techniques, Spalding, of California, devised an opera- 
tion utilizing several procedures used already in pelvic 
surgery. The basic technique consisted of the follow- 
ing: cervical amputation, removal of the corpus, and 


utilization of the isthmic portion of the uterus with the 
cardinal and uterosacral ligaments for interposition be- 
tween the bladder and pubocervical fascia beneath the 
urethra, base of the bladder, and retained portion of 
the uterus. Spalding described those steps as follows: 
"The fascia, overlying the cystocele, is exposed by a 
deep transverse incision across the cervix at the blad- 
der junction. . . . If this incision be superficial, the 
strong fascial plane will remain attached to the bladder. 
The vaginal wall with the fascia is separated from the 
bladder rather widely laterally. Before opening the 
peritoneum. (continued in the illustration). He 
continued on the following page ". . . . support to the 
lateral walls of the bladder when removing the retrac- 
tor. The fascia in the anterior vaginal wall. . . is now 
dissected and overlapped . and sutured to the 
stump of the cervix. This completely closes the bladder 
hernia. The mucosa is sutured by means of a few inter- 
rupted catgut sutures over the fascia and the anterior 
wall of the cervix.” This procedure had the advantages 
over the Watkins-Schauta-Wertheim interposition op- 
eration and the Neugebauer-LeFort colpocleisis of 
elimination of actual or potential disease of the corpus 
and cervix and restoration with relatively permanent 
stabilization of normal anatomic relations. Despite 
these advantages, Spalding’s surgical contribution was 
perhaps eclipsed by the anatomic aspects of the paper. 
He apparently published nothing further on this, and 
his report was lose in oblivion. In 1937, E. H. 
Richardson of Baltimore independently described an 
identical procedure (Am. J. OBSTET. GYNECOL. 34: 
814-827, 1937) for which he coined the term “compo- 
site” operation. Six years later, TeLinde and Richard- 
son reported the first statistical results of the 
Spalding-Richardson composite operation (TeLinde, 
R. W. and Richardson, E. H., Jr: Am. J. OBSTET. . 
GYNECOL. 45: 29-39, 1943). 
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Reliably treats the 
anemias of pregnancy 


Trinsicon 


hematinic concentrate 


with intrinsic factor 
à A multifactor preparation 


> for the treatment 


of anemias that respond 
to oral hematinics 


Dista Products Company 
Division of Elj Lilly and Company 
Indianapolis, Indiana 46206 


Additional information available 
to the profession on request. 
700085 


Trinsicon " 
hematinic concentrate 
with intrinsic factor 


Description: Each Pulvule * contains — 
Special Liver-Stomach 
Concentrate, Dista (containing 
Intrinsic Factor)... . . . 240 mg. 
Cobalamin Concentrate, NF. 
equivalent to Cobalamin. . . 7.5 mcg. 
(The total vitamin B2 activity in the 
Special Liver-Stomach Concentrate, 
Dista, and the Cobalamin Concentrate, 
NF is 15 micrograms.) 
Iron. Elemental (as Ferrous 
Fumarate). . . | ..M0mg. 
Ascorbic Acid 
Vitamin C). . 2... T9 mg. 
Folic Acid . . ..., .0.9 mg. 


Indications: Trinsicon is a multifactor 
preparation effective in the treatment 
of anemias that respond to oral hema- 
tinics, including pernicious anemia and 
other megaloblastic anemias and 
also iron-deficiency anemia. Thera- 
peutic quantities of hematopoietic fac- 
tors that are known to be important 
are present in the recommended daily 
dose. 


Contraindications and Precautions: 
Anemia is a manifestation that requires 
appropriate investigation to determine 
its Cause or causes. 

Folic acid a/one is unwarranted 
in the treatment of pure vitamin-By2- 
deficiency states, such as pernicious 
anemia. Indeed, the use of folic acid in 
large doses in pernicious anemia with- 
out adequate vitamin B,2 may result in 
hematologic remission but neurologic 
i ác | 

S with all preparations containing 
intrinsic factor, resistance may develop 
in some cases of pernicious anemia to 
the potentiation of absorption of physi- 
ologic doses of vitamin B12. If resist- 
ance occurs, parenteral therapy, or oral 
therapy with so-called massive doses 
of vitamin Bız, may be necessary for 
adequate treatment of the patient. No 
single regimen fits all cases, and the 
status of the patient observed in fol- 
low-up is the final criterion for adequacy 
of therapy. Periodic clinical and labora- 
tory studies are considered essential 
and are recommended. 

Hemochromatosis and hemosidero- 
sis are contraindications to iron 
therapy. 


Adverse Reactions: Rarely, iron in 
therapeutic doses produces gastroin- 
testinal reactions, such as diarrhea or 
constipation. Reducing the dose and 
administering it with meals will min- 
imize these effects in the iron-sensitive 
patient. 

In extremely rare instances, skin 
rash suggesting allergy has been noted 
following the oral administration 
of liver-stomach material. Allergic sen- 
Sitization has been reported following 
both oral and parenteral administration 
of folic acid. 


Dosage: One Pulvule Twice a day. (Two 
Pulvules daily produce a standard 
response in the average uncomplicated 
case of pernicious anemia.) 


Overdosage: Symptoms — Those of iron 
intoxication, which may include pallor 
and cyanosis, vomiting, hematemesis, 
diarrhea, melena, shock, drowsSinesse 
and coma. Jreatment — For specific 
therapy, exchange transfusion and 
chelating agents. For general manage- 
ment, gastric and rectal lavage with 
sodium bicarbonate solution or milk, 
administration of intravenous fluids and 
electrolytes, and use of oxygen. 
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TRADEMARK 


Triple Sulfa Cream/ Vaginal Tablets 


effective 





against and 
“specific for 
H.vaginalis 


The cause of over 90% 
of "nonspecific" vaginitis! 


e^ 


tGardner, H.L. and Kaufman, R.H.: 
Benign Diseases of the Vulva and Vagina, St. Louis, 
The C.V. Mosby Company, 1969, p. 191. 
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effective 


based on review by the National Academy of 
Sciences/ National Research Counsel, Sultrin was 
rated as “effective” against H. vaginalis. 


prompt 
symptomatic relief 


often within a few days, patients can experience 
relief of embarrassing itching and 
malodorous discharge. Within the same 

time, most patients can also achieve marked 
clinical improvement. 


versatile adjunct in 
other vaginitides 


Sultrin is also effective in treating 
H.V. vaginitis concomitant with trichomoniasis 
and candidiasis. 


convenient choice 
of dosage forms 


Sultrin comes as a soothing, non-staining 
and esthetically pleasing cream or convenient 
vaginal tablets. 


Composition: Each SULTRIN Tablet contains sulfa- 
thiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. SULTRIN Triple Sulfa 
Cream contains sulfathiazole 3.42%, sulfacetamide 
2.86%, sulfabenzamide 3.7% and urea 0.64%. 
Indications: SULTRIN Tablets and Cream are 
indicated for treatment of Haemophilus vaginalis 
vaginitis. They may also be used as a deodorant for 
saprophytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and 
kidney disease. 

Dosage: SULTRIN Tablets: One tablet intravaginally 
before retiring and again in the morning for ten 
days. This course may be repeated if necessary. 
SULTRIN Cream: One applicatorful intravaginally 
twice daily for 4 to 6 days. The dosage may then 
be reduced one-half to one-quarter.e 

Supplied: SULTRIN Tablets are available 

in packages of 20 foil-wrapped tablets with vaginal 
applicator. SULTRIN Cream is available in 

2.75 oz. (78 g) tubes with the ORTHO* Measured- 
Dose Applicator. OJ 10-6 * TRADEMARK 


Ortho Pharmaceutical Corporation \Ortho) ^ 
Raritan, New Jersey 08869 NAP 





ATUS 
of cycles of 
experience 
with 
e /Vorlestiim 1/50 


The record speaks for itself. 
Norlestrin 1/50 —a 50 mcg 
combination containing ethinyl 
estradiol —has been highly 
effective in thousands of women 
cycle after cycle. 

Norlestrin 1/50 not only 
meets today's criteria by 
providing a low estrogen dosage, 
but also provides the kind of 
effective contraception you and 
your patients can count on. 

Effective control of fertility — 
comfort —convenience. It’s not 
surprising that Norlestrin 1/50 
is so widely prescribed by so 
many physicians year after year. 


orlesttin 1/50 


(Img norethindrone. 
acetate & 50 mcg ethim 


estradiol tablets, USP) 


PARKE-DAVIS 


See next page of this advertisement for 
brief summary of prescribing information. 
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Orlestrín 1/50 


1 mg norethindrone 
acetate and 50 mcg ethinyl 


estradiol tablets, USP 








NORLESTRIN® 1/50 (norethindrone acetate and 
ethinyl estradiol, USP). 

Available in 21 and 28 day dosage regimens. 

Each green tablet contains: 
norethindrone acetate . 1 mg 
ES 28. hates MORE 
Brief Summary of Prescribing Information 
ACTIONS 

Norlestrin achieves its contraceptive effect pri- 
marily by inhibition of ovulation through gonado- 
tropin suppression. It is possible that other sites of 


. action such as changes in cervical mucus and in the 


endometrium may contribute to the high efficacy of 
oral contraceptives. 


SPECIAL NOTE 

Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy rates 
vary from product to product. The effectiveness of 
the sequential products appears to be somewhat 
lower than that of the combination products. Both 
types provide almost completely effective contra- 
ception. 

An increased risk of thromboembolic disease as- 
sociated with the use of hormonal contraceptives 
has now been shown in studies conducted in both 
Great Britain and the United States. Other risks, 
such as those of elevated blood pressure, liver dis- 
ease, and reduced tolerance to carbohydrates, have 
not been quantitated with precision. 

Long-term administration of both natural and syn- 
thetic estrogens in subprimate animal speciesin mul- 
tiples of the human dose increases the f requency for 
some animal carcinomas.These data cannot be trans- 
posed directly to man.The possible carcinogenicity 
due to the estrogens can neither be affirmed nor 
refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be 
continued. 


INDICATION 

Norlestrin is indicated for the control of conception. 
CONTRAINDICATIONS 

1. Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, or a past history of these condi- 
tions. 

2. Markedly impaired liver function. 

3. Known or suspected carcinoma of the breast. 

4. Known or suspected estrogen-dependent neo- 
plasia. 

5. Undiagnosed abnormal genital bleeding. 

6. Pregnancy. 


WARNINGS 

1. The physician should be alert to the earliest mani- 
festations of thrombotic disorders (thrombophle- 
bitis, cerebrovascular disorders, pulmonary embo- 
lism, and retinal thrombosis). Should any of these 
occur or be suspected, the drug should be discon- 
tinued immediately. 

Retrospective studies of morbidity and mortality 
in Great Britain and studies of morbidity in the 
United States have shown a statistically significant 
association between thrombophlebitis, pulmonary 
embolism, and cerefral thrombosis and embolism 
and the use of oral contraceptives.There have been 
three principal studies in Britain' ' leading to this 
conclusion, and one‘ in this country. The estimate of 
the relative risk of thromboembolism in the study by 
Vessey and Doll‘ was about sevenfold, while Sart- 
well and associates in the United States found a 
relative risk of 4.4, meaning that the users are sev- 
eral times as likely to undergo thromboembolic dis- 
ease without evident cause as nonusers. The Amer- 
isan study also indicated that the risk did not persist 
after discontinuation of administration, and that it 


was not enhanced.by long continued administration. 


. The American study was not designed to evaluate a 


s 
t 


différence between products. However, the study 
Suggested that there might be an increased risk of 
PD-JA-2104-1-P( 1-77 


thromboembolic disease in users of sequential prod- 
ucts. This risk cannot be quantitated. and further 
studies to confirm this finding are desirable. 

2. Discontinue medication pending examination if 
there is sudden partial or complete loss of vision, or 
if there is a sudden onset of proptosis, diplopia, or 
migraine. If examination reveals papilledema or ret- 
inal vascular lesions, medication should be with- 
drawn. 

3. Since the safety of Norlestrin( norethindrone ace- 
tate and ethinyl estradiol) in pregnancy has not been 
demonstrated, it is recommended that for any pa- 
tient who has missed two consecutive periods, preg- 
nancy should be ruled out before continuing the 
contraceptive regimen. If the patient has not ad- 
hered to the prescribed schedule. the possibility of 
pregnancy should be considered at the time of the 
first missed period. 

4. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of 
mothers receiving these drugs.The long-range effect 
to the nursing infant cannot be determined at this 
time. 


PRECAUTIONS 

1. The pretreatment and periodic physical examina- 
tions should include special reference to breasts and 
pelvic organs, including Papanicolaou smear, since 
estrogens have been known to produce tumors, 
some of them malignant, in five species of subpri- 
mate animals. 

2. Endocrine and possibly liver function tests may be 
affected by treatment with Norlestrin. Therefore, if 
such tests are abnormal in a patient taking 
Norlestrin, it is recommended that they be repeated 
after the drug has been withdrawn for two months. 
3. Under the influence of estrogen-progestogen 
preparations, preexisting uterine fibromyomata 
may increase in size. 

4. Because these agents may cause some degree of 
fluid retention, conditions which might be influ- 
enced by this factor, such as epilepsy, migraine, 
asthma, cardiac or renal dysfunction, require care- 
ful observation. 

5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional 
causes should be borne in mind. In undiagnosed 
bleeding per vaginam, adequate diagnostic meas- 
ures are indicated. 

6. Patients with a history of psychic depression 
should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. 
7. Any possible influence of prolonged Norlestrin 
therapy on pituitary, ovarian, adrenal, hepatic, or 
uterine function awaits further study. 

8. A decrease in glucose tolerance has been ob- 
served in a significant percentage of patients on 
oral contraceptives. The mechanism of this de- 
crease is obscure. For this reason. diabetic patients 
should be carefully observed while receiving 
Norlestrin therapy. 

9. The age of the patient constitutes no absolute 
limiting factor, although treatment with Norlestrin 
may mask the onset of the climacteric. 

10. The pathologist should be advised of Norlestrin 
therapy when relevant specimens are submitted. 

11. Susceptible women may experience an increase 
in blood pressure following administration of con- 
traceptive steroids. 


ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING ORAL 
CONTRACEPTIVES 

A statistically significant association has been dem- 
onstrated between use of oral contraceptives and 
the following serious adverse reactions: 
Thrombophlebitis Cerebral thrombosis 
Pulmonary embolism 

Although available evidence is suggestive of an as- 
sociation, such a relationship has been neither con- 
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firmed nor refuted for the following serious adverse 
reactions: 
Neuro-ocular lesions, eg, retinal thrombosis and 
optic neuritis 
The following adverse reactions are known to occur 
in patients receiving oral contraceptives: 
Nausea Change in weight (in- 
Vomiting crease or decrease) 
Gastrointestinal symp- Changes in cervical 
toms (such as erosion and cervical 
abdominal cramps secretions 


and bloating) Suppression of lacta- 
Breakthrough bleeding tion when given 
Spotting immediately post- 
Change in menstrual partum 

flow Cholestatic jaundice 
Amenorrhea during Migraine 

and after treatment Rash (allergic) 

ema Rise in blood pressure 
Chloasma or melasma in susceptible 
Breast changes: tender- individuals 


ness, enlargement, Mental depression 

and secretion 
Although the following adverse reactions have 
been reported in users of oral contraceptives, an 


association has been neither confirmed nor refuted: 


Anovulation post- Dizziness 

treatment Fatigue 
Premenstrual-like Backache 

syndrome Hirsutism 
Changes in libido Loss of scalp hair 
Changes in appetite Erythema multiforme 
Cystitis-like syndrome Erythema nodosum 
Headache Hemorrhagic eruption 
Nervousness Itching 


The following laboratory results may be altered 
by the use of oral contraceptives: 

Eepatic function: increased sulfobromophthalein 
retention and other tests: Coagulation tests: in- 
crease in prothrombin Factors VII, VIII, IX, and X; 
Thyroid function: increase in PBI, and butanol- 
extractable protein-bound iodine and decrease in 
T' uptake values; Metyrapone test; Pregnanediol 
determination. 


SPECIAL NOTE 


In the rare case of bleeding which resembles men- 
struation, the patient should be advised to discon- 
tinue medication and then begin taking tablets from 
a new compact on the fifth day (Day 5). Persistent 
bleeding which is not controlled by this method 
indicates the need for re-examination of the patient, 
at which time nonfunctional causes should be borne 
in mind. SG 
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tions of new procedures or instruments. 
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Combined intrauterine and tubal ectopic 
pregnancy: A possible case of 
superfetation 


L. H. HONORE, F.R.C.P. (C) 
K. G. NICKERSON, F.R.C.S. (C) 


Departments of Pathology and Obstetrics and Gynecology, 
Vancouver General Hospital, Vancouver, British Columbia, 
Canada 


DespITE THE relatively high frequency of in- 
trauterine twin pregnancy and ectopic tubal pregnan- 
cy, the incidence of combined intrauterine and ectopic 
tubal pregnancy is very low, with approximately 500 
cases on record.? The present case of twin intrauterine 
and tubal pregnancy is reported to illustrate a possible 
example of superfetation in the human subject. 


This 37-year-old multiparous woman, whose past history 
included unilateral salpingo-oophorectomy for a dermoid cyst 
at age 18 and therapeutic abortion at age 22, presented with 
lower abdominal pain associated with amenorrhea of about 
five weeks’ duration. Clinically, a tubal pregnancy was diag- 
nosed, and salpingectomy was performed. At laparotomy, the 
uterus was found to be diffusely and asymmetrically enlarged; 
endometrial curettage was done prior to simple myomectomy. 

Pathologically, the curettings showed abundant decidua, 
fragments of fetal membrane, and free-floating and implant- 
ing chorionic villi in the early phase of vascularization (Fig. 1). 
No embryo was available for dating but, on the basis of pub- 
lished reports* and our own study ef early placentas, the con- 
ceptus was considered to be about 21 days old. The excised 
tube contained an early ectopic pregnancy in the ampulla with 
the hemorrhagic gestational mass filling the lumen and show- 
ing superficial attachment to the tubal mucosa and underlying 
lamina propria. No chorionic villi, free or implanting, were 
seen, despite stepwise serial sectioning of the implantation 


Reprint requests: Dr. L. H. Honoré, Department of Pathol- 
ogy, Grace General Hospital, 241 LeMarchant Rd., St. John’s, 
Newfoundland, Canada, AIE IP9. 
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site. Because of the absence of villi and the marked immatur- 
ity of the implanting trophoblast (Fig. 2), this conceptus was 
considered to be in the previllous stage, i.e., about 12 days’ 
gestational age. 


This case of combined intrauterine and ectopic tubal 
pregnancy raises the possibility of superfetation on the 
basis of the indirect evidence of histologic dating of the 
placenta of the two. conceptuses. This evidence is 
weakened by the unavailability of embryonic tissue for 
accurate dating and by the possibility that the chorionic 
villi were not seen because of coarse handling of the 
tube during tissue examination and processing or in- 
adequate sampling. This is unlikely since the gesta- 
tional mass appeared undistorted grossly and histolog- 
ically and the entire implantation site was serially 
sectioned stepwise. Furthermore, this absence of villi, 
so crucial for our case of superfetation, is consistent 
with the immaturity of the implanting trophoblast and 
with the highly superficial attachment of the placenta, 
suggestive of recent implantation. 

Superfetation, well-recognized in animals® and sup- 
ported by case reports in human subjects,’ is the most 
plausible explanation of our findings, and other pos- 
sibilities can be excluded. Superfecundation, impreg- 
nation of two synchronously released ova at separate 
acts of coitus, is unlikely. Though there is evidence that 
the human ovum can be fertilized a few days after re- 
lease, it is highly improbable that fertilization could 
occur nine days after shedding, as would be required to 
explain the discrepancy between the assessed ages of 
the two conceptuses. Delayed implantation or em- 
bryonic diapause® has been invoked in some species as 
a possible explanation for the developmen(gl discrep- 
ancy in the two conceptuses. There is no evidence that 
delayed implantation takes place in the human subject 
and it is even more unlikely to occur in the tube. Final- 
ly, the possibility that the discrepancy is due to slower 
growth of the tubal conceptus because of an unfavor- 


able milieu can be dismissed, since other authors, re- e 
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| EG Fig. 1. Uterine implantation site. Active im 
y early angiogenesis, and develo 
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ES magnification x 540.) 


planting trophoblast, immature chorionic villi with very 
ping Nitabuch layer of fibrinoid. (Hematoxylin and eosin. Original 
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Erythroblastosis fetalis with hydrops 
resulting from anti-Kell isoimmune 
disease 


F. D. FRIGOLETTO, M.D. 
I. J. DAVIES, M.D. 


Department of Obstetrics and Gynecology, Harvard Medical 
School, and The Boston Hospital for Women, 
Boston, Massachusetts 


Hv props FETALIS resulting from anti-Kell isoimmuni- 
zation is a rare disorder. When anti-Kell antibodies are 
identified in the mother, the antibody titer is usually 
low; therefore, clinically important hemolysis in the in- 
fant is unusual. While Kell-associated erythroblastosis 
has been observed in pregnancy which was preceded 
by blood transfusions, its occurrence in a mother who 
has not received blood transfusions is rare.’ 


Mrs. B. D., a 24-year-old woman, gravida 2, para 1, has an 
A-positive blood type. Her husband's blood type is also A 
positive, and he is heterozygous for the Kell factor. The pa- 
tient's first pregnancy was entirely uneventful. She stated that 
she had never received blood products. 

At her first prenatal visit in the second pregnancy, routine 
screening for isoimmune antibodies was done. The indirect 
Coombs test for anti-Kell was positive at a 1:64 dilution. Ini- 
tial amniocentesis at 25 weeks’ gestation revealed a A optical 
density 450 (AO.D.450) of 0.195. At 28% weeks’ gestation, the 
amniotic fluid AO.D.459 had risen to 0.231, and the patient was 
referred to us for intrauterine transfusion. At 29 menstrual 
weeks’ gestation, ultrasonography showed polyhydramnios 
and a fetal biparietal diameter consistent with 30 weeks’ gesta- 
tion. Also observed by ultrasound were fetal scalp edema and 
ascites. Fetography was done in preparation for intrauterine 
transfusion, and polyhydramnios and fetal scalp edema and 
ascites were again apparent. 

An intrauterine transfusion was Berformed. Following re- 
moval of 220 ml. of ascitic fluid from the fetal abdomen, 100 
ml. of fresh, O-negative, Kell-negative packed cells was in- 
fused. One week later, a second intrauterine transfusion was 
undertaken. However, on insertion of the needle into the 
peritoneal cavity, bloody ascitic fluid under pressure (20 cm. 
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of water) was encountered. The packed cell volume of the 
ascitic fluid was 17 per cent. While there was no accurate way 
to determine the amount of the previous transfusion which 
had been absorbed. it was considered that if the hematocrit of 
the infused blood was 75 per cent and the volume of the 
ascitic fluid was more than 220 ml. less than half of the in- 
fused cells had been absorbed. In view of the severe fetal 
hydrops and an amniotic fluid lecithin/ sphingomyelin ratio of 
1.9. it was elected to deliver the 30 week fetus immediately by 
hysterotomy. 

At the time of delivery, the infant was grossly hydropic with 
edema and tense ascites. The cord blood hematocrit was 34 
per cent, and the plasma total protein was 3 Gm. per 100 ml.; 
and total bilirubin was 4.1, and direct bilirubin was 0.8 mg. 
per 100 ml. The infants red cells were 67 per cent fetal and 
33 per cent adult. An umbilical catheter was immediately 
placed, and an umbilical vein pressure of 10 cm. of water was 
observed. An immediate two-volume exchange transfusion 
was performed. The infant was given digitalis and furo- 
semide. The infant's weight, which was 1,950 grams fol- 
lowing the exchange transfusion, decreased by 200 grams in 
the first 12 hours and another 120 grams in the subsequent 14 
hours. The chest roentgenogram showed slight cardiomegaly 
and probable fluid at both lung bases. The infant required no 
further exchange transfusions, and the remainder of the 
neonatal course was uneventful. 


This case emphasizes the importance of routine 
screening for atypical antibodies to blood group anti- 
gensinall prenatal patients. When an irregular antibody 
is present which has the potential for causing erythro- 
blastosis, the same attention which would be given to an 
Rh,(D)-sensitized patient is required. Without informa- 
tion to the contrary, we assume that the titer which 
justifies amniocentesis is the same for irregular an- 
tibodies as for the common rhesus antibodies. When a 
titer is observed which experience has shown to indi- 
cate potential significant hemolytic disease in the fetus, 
amniocentesis and spectrophotometric analysis must be 
performed and repeated at appropriate intervals. 

An additional interesting feature of this case was the 
newborn infant's relatively high hematocrit and lack 
of hyperbilirubinemia in the presence of marked 
hydrops. While the extravasation of fluid in erythro- 
blastosis traditionally has been attributed primarily to 
anemia and secondary heart failure, Phibbs and as- 
sociates? have challenged this hypothesis.” The case re- 
ported here is consistent with their observation that the 
hydrops of erythroblastosis is more clearly correlated 
with the degree of hypoalbuminemia than with the de- 
gree of anemia and cardiac decompensation. 
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Coagulation of the infundibulopelvic 
ligament during laparoscopic tubal 
Sterilization: A report of an unusual 
complication 


ERNST G. BARTSICH, M.D., F.À.C.O.G. 
JAIME H. CREMONA, M.D. 
THOMAS F. DILLON, M:D., F,A.C:0.G. 


Obstetric and Gynecologic Service, Roosevelt Hospital, 
Department of Obstetrics and Gynecology, College of Physicians 
and Surgeons, Columbia University, New York, New York 


AN ESTIMATED 100,000 laparoscopic tubal steriliza- 
tions are performed annually in the United States.’ 
The procedure is considered relatively safe and well 
tolerated, and complications have been reduced to an 
acceptable minimum. The complications reported are 
unique and relate to the nature of the procedure. 

In this article we report coagulation of the infun- 
dibulopelvic ligament as a complication of the laparo- 
scopic tubal sterilization procedure that has not been 
reported in the English literature, to our knowledge. 

The management of this complication is discussed. 


Mrs. T. C.,a 29-year-old white woman, gravida 3, para 3, 
was admitted for a laparoscopic tubal sterilization. 

The physical examinations and laboratory findings were all 
within normal limits. During the laparoscopic examination, 
no abnormalities were noted within the pelvis except for some 
minor tuboovarian adhesions on both sides. The right Fallo- 
pian tube was thought to be clearly visualized and was grasped 
with the Palmer forceps, coagulated, and dissected. A minimal 
amount of bleeding was noted. However, later inspection of 
the coagulation site indicated coagulation of the infun- 
dibulopelvic ligament. A laparotomy was performed, and the 
ovarian vessels were found to be coagulated and necrotic. A 
salpingo-oophorectomy was performed. The postoperative 
course was uneventful. 


The technique of tubal sterilization has been well 
described and discussed in the literature. Structures 
other than the Fallopian tubes have been coagulated 
and dissected in error (e.g., round ligament, bowel, 
and iliac artery).? To our knowledge, there is no report 
in the English literature of an accidental coagulation 
and destruction of the infundibulopelvic ligament. 

Once dissection of a major ovarian vessel has oc- 
curred, a laparotomy becomes mandatory for the fol- 
lowing reasons: 

I. The degree of damage to the structure cannot be 
assessed under laparoscopic vision. 

E Heforrhage at a later stage, particularly after 
anesthesia, is almost certain to occur, 

3. Formation of a thrombus in the ovarian vein is 
very probable, and the possibility of an embolus from 
that area does exist. 

On laparotomy, critical evaluation of the situation is 
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necessary. Removal of the ovary and F allopian tube on 
that side may be necessary. Ligation above the site may 
be considered when damage is relatively small. To do 
nothing would be possible in the presence of minimal 
damage without blood vessel injury. 
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Microglandular hyperplasia of the 
endocervix following long-term 
estrogen treatment 


YOSHIAKI TSUKADA, M.D. 
M. STEVEN PIVER, M.D. 
JOSEPH J. BARLOW, M.D. 


Departments of Pathology and Gynecology, Roswell Park 
Memorial Institute, Buffalo, New York 


MICROGLANDULAR HYPERPLASIA of the cervix is a 
benign lesion recently described in women receiving 
oral contraceptive hormones and less frequently in 
pregnant women and those who received exogenous 
progestogens." * Because of its unusual histologic ap- 
pearance, it has occasionally been misinterpreted as 
adenocarcinoma.! This report illustrates microglandu- 
lar hyperplasia of the cervix which developed in a 61- 
year-old woman who had ingested a Premarin tablet 
daily for eleven years. 


A 61-year-old, nulligravid, widowed, white woman was re- 
ferred to this institute for treatment of “cervical adeno- 
carcinoma.” The patient had her last menstruation eleven 
years previously and since then had ingested a Premarin tab- 
let (1.25 mg. of conjugated estrogens) daily. She had used no 
oral contraceptive preparations, other hormones, or proges- 
togens. She was well until three weeks before admission when 
she began to have vaginal bleeding. She was admitted to a 
hospital where a polypoid mass measuring 4 cm. was removed 
from the endocervix. Histologic examination revealed 
“adenocarcinoma,” and she was referred to this institute for 
further treatment. e 

Physical examination at this institute revealed no significant 
abnormalities except for moderate obesity. The vulva, vagina, 
and cervix were normal in appearance. The uterus was 
sounded to 7.5 cm. On pelvic examination, no mass was pal- 
pable. Endocervical, endometrial and cervical biopsies were 
obtained. Microscopic examination of the endocervical biopsy 
revealed several fragments of tissue composed of closely ar- 
ranged small irregular glands, which consisted of a single row 
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Fig. 1. Photomicrograph of the endocervical biopsy showing microglandular hyperplasia. (Hema- 


toxylin and eosin. Original magnification x 200.) 


of low cuboidal cells. Their nuclei were darkly stained but 
were small and uniform. No mitotic figures were seen. The 
stroma contained many cells with acute and chronic inflam- 
mation (Fig. 1). No endometrial tissue was present in the en- 
dometrial biopsy. The cervical biopsy was not remarkable. 
Microscopic slides of the initially resected cervical lesion were 
reviewed and revealed a polypoid lesion with the same his- 
tologic appearance as that seen in the endocervical biopsy. No 
carcinoma was present. Our final pathologic diagnosis was 
microglandular hyperplasia of the endocervix most likely sec- 
ondary to the long-term estrogen treatment. 

Premarin was discontinued, and no further treatment was 
given. She has been followed at the outpatient clinic for six 
months and has had no evidence of cervical disease or vaginal 
bleeding. A repeat biopsy four months after the first biopsy 
showed chronic endocervicitis but no evidence of hyperplasia. 


It is known that long-term use of estrogen sometimes 
produces hyperplasia of the endometrial glands. On 
the other hand, effects of estrogen on the endocervical 
epithelium are relatively unknown. The histologic ap- 
pearance of the cervical lesion in this case is similar to 
that of microglandular hyperplasia of the cervix seen 
in women using oral contraceptive hormones. This 
change has also been observed, though less frequently, 
in the cervices of pregnant women and those who have 
received exogenous progestogęps and is considered 
secondary to progestogens." * Since this patients had 
no exogenous progestogens, the lesion is most likely 
secondary to estrogen she had received for the last 11 
years. 

Microglandular hyperplasia of the cervix frequently 
manifests itself as polypoid or nodular excrescences 
and microscopically is composed of closely arranged 
small glands, sometimes with a reticular pattern. These 
glands are characteristically lined by flattened or 
cuboidal cells instead of tall columnar cells seen in a 
normal endocervix. Their nuclei may be hyperchromat- 


ic but are small and uniform. Mitotic figures are usu- 
ally absent. Although it is biologically and histologically 
benign, the lesion occasionally has been mistaken for 
adenocarcinoma on account of its unusual histologic 
appearance.' In the present case, the older age of the 
patient, as well as the absence of a history of exogenous 
progestogens, may have been another factor in the ini- 
tial erroneous diagnosis. 
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Anosmia and hypogonadism associated 
with elevated luteinizing hormone levels 
and multiple congenital anomalies 


JEROME H. CHECK, M.D. 
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PHILIP SLIPYAN, M.D. 

Division of Reproductive Endocrinology, Departmentepf 


Obstetrics and Gynecology, Thomas Jefferson University School 
of Medicine, Philadelphia, Pennsylvania 


ANOSMIA AND hypogonadotropic hypogonadism of 
hypothalamic origin have a well-known association. 
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Table I. Results following the first administration 
of GnRH 
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400 30 16 
330 60 17.5 
29 90 17.5 

20.8 120 17 





Table II. Results following the second 
administration of GnRH 


LH (ml.U.[ml.) FSH (ml.U./ml.) 





39 0 13 
71 30 23 
53 60 24 
34 120 23 





Bardin and colleagues have suggested, in addition, an 
unexplained lack of response of the testes to exoge- 
nous gonadotropins. There is a report of a 58-year- 
old man with anosmia, hypogonadism, and elevated 
gonadotropins.' We present here a woman with anos- 
mia and elevated luteinizing hormone (LH) levels but 
normal follicle-stimulating hormone (FSH) levels and 
many congenital anomalies. 


The patient, a 21-year-old woman with congenital anosmia 
and polydactyly and syndactyly, experienced menarche at age 
15. She had 10 spontaneous menstrual periods, and the last 
menstrual period was eight months previously. She had a his- 
tory of congenital glycosuria (19.9 Gm. per 24 hours), but 
excretion of other phenylketones, amino acids levels, and glu- 
cose tolerance were normal. The longest interval between 
menstrual periods was one year. Thelarche and pubarche oc- 
curred at age 12, and sexual development was normal. The 
skin was normal, with no acne, hirsutism or oiliness. 

At age 17, she had withdrawal periods induced with Pro- 
vera, but Provera treatment failed six months previously. 
Basal body temperature charts were anovulatory. 

The family history was negative for anosmia or hy- 
pogonadism. One brother had insulin-requiring juvenile 
diabetes. The mother denied drug ingestion during preg- 
nancy. 

Physical examination showed the patient to be 641% inches 
tall and eunuchoid with an arm span of 70 inches. She 
weighed 134% pounds. She had a broad flat nose with an 
almost cleft palate. There were multiple congenital anomalies 
of both hands and feet including syndactyly, brachydactyly, 
abscence of digits, malrotation, and extra phalanges. Vertical 
and horizontal nystagmus was noted. There was poor vision in 
the right€ye with defects in the nasal inferior and temporal 
superior fields. Anosmia was present. The secondary sexual 
development was normal, and pelvic examination was within 
normal limits. 

Laboratory studies revealed a normal complete blood 
count, electrolyte levels, 19 parameter Sequential Multiple 
Analyzer test, electrocardiogram, and chest roentgenogram. 
Despite glycosuria, the six-hour glucose tolerance test was 
perfectly nc&nal. Twenty-four urinary protein excretion was 
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54 mg.; 17-ketosteroid levels were slightly increased at 18 mg. 
per 24 hours; the serum testosterone value was at the upper 
limit of normal at 95 Mg per cent; serum FSH was normal at 7 
mlI.U. per milliliter while LH was increased at 48 mI.U. per 
milliliter. Serum estrogens were low, at 0.2 mg. per milliliter: 
urinary estrogens determined one year previously were 
slightly low at 4 mg. per 24 hours. These estrogen values 
correlated with the hormonal vaginal smear which showed a 
small amount of intermediate proliferation, indicating a mild 
estrogen deficiency. 

The skull roentgenogram and tomograms of the sella tur- 
cica were normal. The electroencephalogram showed a Grade 
III photoparoxysmal response, a dysrhythmia that can be as- 
sociated with a clinical convulsive disorder in 50 per cent of 
cases. 

A gonadotropin-releasing hormone (GnRH) stimulation 
test, in which a bolus of 100 ^g of GnRH was given intrave- 
nously, was carried out, and the results are shown in Table I. 

With the elevated base-line LH, low normal FSH, slightly 
elevated 17-ketosteroids, and upper normal testosterone, we 
thought the patient might have polycystic ovaries despite the 
clinical absence of hirsutism, acne, or palpably enlarged 
ovaries. A laparoscopy was performed, and both ovaries ap- 
peared slightly smaller than normal and in a resting stage. 
The left ovary was slightly nodular. No corpus lutea were 
seen. Biopsy revealed bilateral capsular fibrosis with several 
unstimulated primary follicles and a few early stimulated fol- 
licles. 

The patient failed to respond to 100 mg. of Clomid for five 
days. Human menopausal gonadotropins (Pergonal) were 
then given intramuscularly, in a dose of 150 U. daily. After 
three days, there was no improvement in the vaginal smear, 
cervical mucus was absent, and the plasma estrogens were 0.3 
mg. per milliliter. However, after three more days of Pergonal 
simulation, the cervical mucus became abundant, clear, and 
acellular with excellent spinnbarkheit, and the vaginal smear 
showed a good estrogenic effect, consisting of 60 per cent 
superficial and 40 per cent large intermediate proliferation. 
Plasma estrogen increased to 1.0 mg. per milliliter. 

Following stimulation with Pergonal, the patient had three 
spontaneous menstrual periods over a four-month period of 
time. A repeat GnRH stimulation test was performed, and the 
results are shown in Table II. It should be noted that prior to 
the second GnRH test the patient had a moderate estrogenic 
effect on the vaginal smear. 


This is the first reported case of anosmia, secondary 
amenorrhea with estrogen deficiency, and elevated 
LH. In the case of the 58-year-old man with hyper- 
gonadotropic hypogonadism, there were some ques- 
tons as to whether the anosmia was a chance occur- 
rence since the testicular biopsy was similar to that seen 
in Klinefelter’s syndr&me. 

It is interesting that the ovarian biopsy with the 
thickened capsule and unstimulated primary follicles 
resembled the case of gonadotropin-resistant ovaries in 
association with secondary amenorrhea reported by 
Kim.” 

A hypothalamic defect in this case is suggested by the 
associated central defects of anosmia, broad flattened 
nose, almost cleft palate, vertical and horizontal nys- 
tagmus, visual field defects, and ele®troencephalogram 
abnormalities. In further support of the diagnosis of a 
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hypothalamic defect were the supranormal LH re- 
sponse on GnRH testing and the failure of FSH to 
return to base-line values two hours after injection, and 
also the failure of Clomid response. 

The gonadotropin-resistant nature of the ovaries 
was suggested by the presence of only unstimulated 
primary follicles despite elevated LH. This is further 
supported by the poor response to 450 LU. of human 
menopausal gonadotropins. This resistance would 
be mild in comparison to the typical cases of 
gonadotropin-resistant ovaries in view of the excellent 
response to 900 I.U. of Pergonal. In contrast to typical 
gonadotropin-resistant ovaries, where FSH is usually 
higher than LH, here the LH was increased while the 
FSH was low normal. This raises the possibility of an 
associated pituitary defect with anosmia also affecting 
FSH to a greater degree than LH, although other hy- 
potheses could alternatively explain these results. 

We are not aware of any known syndrome encom- 
passing anosmia, oligomenorrhea, central defects, 
anomalies of hands, feet, and face, and congenital 
glycosuria. 
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Uterine leiomyoma with 
hemangiopericytomatous foci: 
Histogenetic implications 


LOUIS H. HONORE, F.R.C.P. (C.) 


Department of Pathology, Vancouver General Hospital, 
Vancouver, British Columbia, Canada 


DESPITE THE FREQUENCY of occurrence of uterine 
leiomyoma, its histogenesis remains unsettled. Meyer’s' 
suggestion that its cell of origin is the myometrial 
smooth muscle cell is widely accepted, but the alternate 
hypothesis,” implicating the vascular pericyte as the 
mother cell of both uterine leiomyoma and hemangio- 
pericytoma, is gathering more support.” The present 
report of the finding of a uterine leiomyoma with 
hemangiopericytomatous foci effers further support 
for the “vascular” origin of this tumor. 


A 28-year-old patient presented with dyspareunia from a 
painful vaginal scar, resulting from an old rectovaginal fistula. 
At operation, the scar was excised, and the uterus was found 
to contain multiple leiomyomas, one of which was shelled out. 
This tumor, measuring 5 by 5 by 4 cm., had the typical gross 


Reprint requests: Dr. Louis H. Honoré, Department of 
Pathology, Grace General Hospital, 241 LeMarchant Rd., 
St. John's, Newfoundland, Canada, AIE IP9. 


Communications in brief 891 


and histologic features of a leiomyoma with negligible mitotic 
activity and nuclear pleomorphism. In two blocks, multiple 
discrete, well-circumscribed, unencapsulated foci of heman- 
giopericytomatous change were seen. These foci consisted of 
small, rounded or elongated masses of tightly packed ovoid to 
spindly cells with indistinct cell borders, scanty cytoplasm, and 
a dusky ovoid nucleus exhibiting minimal mitotic activity. In 
addition, there were a few thick-walled capillaries with barely 
detectable lumina, smothered by overlapping ovoid cells with 
a striking concentricity (Fig. 1). The reticulin stain was diag- 
nostic, showing the proliferating cells to lie outside the capil- 
lary basement membrane and to be embedded in a pericellu- 
lar reticulin framework (Fig. 2). 


This case demonstrates unequivocal association of 
leiomyoma and hemangiopericytoma. The possibility 
of a collision tumor, i.e., a hemangiopericytoma invad- 
ing a leiomyoma, can be excluded by the presence of 
discrete microfoci of the hemangiopericytoma located 
exclusively in the center of the leiomyoma (as shown by 
multiple sections), by the absence of interstitial spread 
of the hemangiopericytoma causing distortion or pres- 
sure atrophy of the adjacent smooth muscle cells, and 
finally by the imperceptible grading of the two lesions. 
As a result, the hypothesis is advanced that this tumor 
arises from a single cell type with the potentiality of 
differentiating into pericyte or smooth muscle. On the 
basis of experimental studies, the most likely cell type is 
the undifferentiated adventitial fibroblast." 

This hypothesis is further supported by three inde- 
pendent lines of evidence—morphologic, biochemical, 
and *paraendocrine." The morphologic evidence rests 
on the close interrelationship between endothelium, 
pericyte, and smooth muscle, which has been shown to 
exist during adult angiogenesis” and during the de- 
velopment of certain vascular tumors. The biochemi- 
cal evidence is supplied by a recent study of the 
molecular constitution of the collagen extracted from 
uterine leiomyomas.’ The collagen was shown to have 
the [o (I1I)]; constitution typical of fetal tissues, gut, 
and blood vessels. This piece of evidence favoring a 
vascular origin of leiomyomas is more direct but, be- 
fore it can be accepted as final, additional studies on 
the collagen composition of leiomyomas and other soft 
tissue tumors will be required. The “paraendocrine” 
evidence depends on the production of erythropoietin 
by uterine leiomyomas. Many tumors have been re- 
ported to be associated clinically with erythrocytosis, 
but only two extrarenal tumors actually have been 
shown to produce erythropoietin, 1.€., the cerebellar 
hemangioblastoma and the uterine leiomyoma.” While 
this coincidence may have no biological significance, it 
may also indicate a more basic similarity bet&een these 
two tumors. The cerebellar hemangioblastoma recently 
has been shown by ultrastructural and organ culture 
studies! to consist of multiple cell lines, including a 
significant pericytic component. Therefore, it is possi- 
ble that this common ability of the cerebellar heman- 
gioblastoma and uterine leiomyoma to secrete eryth- * 
ropoietin reflects their origin from a simijar primitive 
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Fig. 1. Hemangiopericytomatous focus. Small capillaries with barely detectable lumina, merging 
imperceptibly into smooth muscle background. (Hematoxylin and eosin. Original magnification 


x 890.) 





Fig. 2. Typical reticulin pattern of blood vessels in hemangiopericytoma. Note tumor cells proliferat- 
ing outside endothelial lining. (Weigert reticulin stain. X890.) 


vascular cell. However, it is not clear why these should 
be the only blood vessel-derived tumors able to secrete 
erythropoietin, while angiomas, angiosarcomas, and 
extrauterine hemangiopericytomas are unable to do so. 
The evidence presented favors origin of the uterine 
leiomyoma from a vascular cell and points away from 
Meyer's classic theory. More sophisticated studies are 
IRAE on both the leiomyoma and the heman- 
giopericytoma to clarify this relationship. 
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Copper T 220C 


To the Editors: 
_ A carefully executed and well-documented study by 


Dr. Cooper and associates (“The Copper T 220C: A. 


new long-acting cooper intrauterine contraceptive de- 
vice," Am. J. OBSTET. GYNECOL. 124; 121, 1976) con- 
tains an important error in the statistical interpretation 
of the results. The authors state on page 122 in the 
"Results" section, "For each event rate, the 95 per cent 
confidence intervals overlapped, indicating no sig- 
nificant difference between the two devices." However, 
the authors do not state what probability is regarded as 
"significant" and have chosen, following Tietze's lead, 
to be extremelv conservative in their test. 

The data presented in their Table IV indicate a 
standard error in the removal rate for pain/bleeding 
for the TCu 800 of 1.35 per hundred [(12.0-9.3)/2]. 
The standard error of the rate for bleeding and pain 
with the TCu 220 device is 1.65 per hundred [(17.7- 
14.4)/2]. The standard error of the difference of the 
two rates is equal to: 


ooo aa 


V‘(1.35)? + (1.65)? = V/4.545 = 9.18. 


The difference between the two rates is 14.4 — 
9.3 = 5.1 per hundred. Given these standard errors, 
the probability of a difference as large as or larger 
than 5.1 is 0.02 or 2 per cent. In most analyses, 
an event occurring with a chance of only 1/50 would be 
regarded as “significant” or at least worthy of further 
research. The test used by the authors is overly conser- 
vative in that it will find fewer “significant” differences 
than exist in fact. 

For nulliparous women, the difference in the rates 
for bleeding and pain is 9.8 per 100, and the standard 
error of the difference is: 


(13.3-8.6)? — (25.1-18.4)? 
(25.1-18.4) 


(33 - + (9 or 4.09. 


The probability of a differenceas great as 9.8 in either 
direction is also about 1/50 (t value — 2.39), a relatively 
rare and, therefore, "significant" occurrence. 

For multiparous women, the difference in the total 
termination rates of the two devices is 10.4 per 100 
(29.6 — 19.2) with a standard error of: 

(37.4-2'9.6)? 
ee 


(25.9-19.2)? 


The probability of such a difference under the null 
hypothesis of equality of rates is 0.043 or about 1/23, a 


5.14. 


893 


CORRESPONDENCE 





value often deemed "significant" and certainly sugges- 
tive of a real diiference. 

For all acceptors, the difference between the con- 
tinuation rates of the two devices, 4.8, has a standard 
error of 2.76. This yields a probability of 0.084, which 
is not significant but which suggests further investiga- 
tion. 

The findings of significant differences in the rates of 
bleedings and pain suggest that the sleeves on the TCu 
220C, in contrast to the wound wire on the TCu 300, 
may produce, perhaps by their rigidity, greater pain 
and/or bleeding. If so, given the relatively modest con- 
tinuation rates, especially for the “multiparous” wom- 
en, the additional potential lifetime of the TCu 220C 
may prove to be of little avail. 

Irving Stvin 
Staff Associate 
Technical Assistance Division 
The Population Council 
245 Park Avenue 
New York, New York 10017 


Reply to Mr. Sivin 
To the Editors: 

Mr. Sivin is certainly correct within the context of his 
letter. The calculations based on large-number (z) 
statistics are accurate and the conclusions drawn from 
these calculations are correct. However, our primary 
concern has been the extent to which the z statistic is 


valid for low incidence rates when the number equals 


500.* For example, as shown by Hines and Goldzieher/? 
an observed incidence rate of 9.3 per 100 woman years 
for 500 women will give us a "true" incidence range of 
approximately 2 to 24. The range as calculated in our 
article in compliance with the method developed for 
life-table analysis is 6.7 to 12.0. In order to obtain this 
calculated range from the z statistic,? 5,000 subjects are 
needed. Mr. Sivin's calculations are indeed correct if 
we assume that 500 women ideally represent 5,090 
women znd use the standard error of the latter, but 
one canrot make this assumption. Recently,# log-rank 
method has been applied to life-table analysis for in- 
trauterine contraceptive device use.? This method does 
not assume Gaussian distribution and may well be the 
method of choice for sample sizes comparable to ours. 
Because the number of patients in our study = 500 
and the events are of low frequency, P «0.01 was cho- 
sen for significance in order to reduce the eee (false 
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positive) of accepting the difference of the two rates as 
being significant. Since the mean values (rates) are used 
as a guide, we feel quite justified in our conservative 
approach to minimize both the false positive (Type I) 
and false negative (Type II) errors. Nevertheless, Mr. 
' Sivin's conclusion that further investigation might be of 
value is well taken. | 
Danie: R. Mishell, Jr., M.D. 
Professor and Associate Chairman 
Woman’s Hospital j 
1240 Norih Mission Road 
Los Angeles, California 90033 
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False negative oxytocin challenge test 


To the Editors: 

Recently, the oxytocin challenge test (OCT) has 
gained increasing prominence in the management of 
high-risk pregnancies. One distinct advantage is its 
predictive value of intrauterine fetal well-being. Most 
authors agree that if a negative OCT is obtained the 
status of the fetus.is relatively secure for one week. 
Even so, there have been reports of false negative 
OCT's. Dr. Freeman (Obstet. Gynecol. 47: 8, 1976) re- 
ported two fetal deaths six and seven days after nega- 
tive OCT's, and Dr. Farahani (Obstet. Gynecol. 47: 


- € a^ 0 om ca oe - ‘ - 
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159, 1976) reported one fetal death seven days follow- 
ing a negative OCT. In a Letter to the Editors (Am. J. 
OBSTET. GYNECOL. 123: 106, 1975), Dr. Baskett related 
two additional fetal deaths in utero, preceded six and a 
half days by negative OCT's. Dr. Klapholz recorded 
the earliest fetal death occurring only six hours after a 
negative OCT (J. Reprod. Med. 15: 169, 1975). 

Our experience of 255 negative OCT's in 140 high- 
risk patients favorably supports previous data. How- 
ever, one exception has-been noted. 


A primigravid patient with an uncomplicated pregnancy at 43 
weeks' gestation by firm dates and third-trimester untrasound 
examination had initiation of monitoring by OCT's and 
triweekly estriol determinations. The first estriol level was low 
normal (12 mg per 24 hours). An OCT that same evening was 


negative (Fig. 1). The cervix was considered unfavorable for 


induction of labor. A second 24 hour urinary collection for 
determination of estriol was begun. Thirteen hours after the 
OCT, fetal movement stopped and upon arrival at the hospi- 
tal, one hour later, intrauterine death was confirmed. No fe- 
tal, placental, or cord abnormalities were identified after deliv- 
ery of a normal female infant. (Cord entanglement was not 
present.) No signs of postmaturity were noted at postmortem 
examination. Squamous cells were present in the bronchi, and 
interstitial pulmonary hemorrhage was observed. 


This case illustrates a negative OCT followed by fetal 
death within 14 hours. In contrast, most previously re- 
ported intrauterine deaths occurred near the end of 
the one-week "safe period." 

Despite this tragedy, the negative OCT remains as a 
remarkable indicator of fetal safety. However, it is still. 
necessary to utilize all available aids and to explore new 
modes of detecting changes in intrauterine fetal status 
in the high-risk pregnancy. 

Ronald G. Marcum, M.D., J.F.A.C.O.G. 


. 3640 N. W. Samaritan Drive 


Corvallis, Oregon 97330 
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- A safe and effective alternative to 
estrogen therapy 


‘To the Editors: i fi E 
The current controversy regarding the safety of. 
long-term estrogenic therapy prompts me to draw at-, 


tention to alternative treatment that is safe and effec- 


>. tive. It; must be emphasized that the complications: 


' being reported with estrogen treatment are frequently 
dose-related and could be prevented by tapering off - 
initial dosage to that of the minimal effective dose. This 


objective can. only be attained by close ‘supervision of 


the patient and by use of all of the modalities to guide 


one as to what can be the minimal dose. 


Women manifest highly variable subjective and ob- : 
jective responses to estrogenic therapy because the 


ovaries continue to secrete some estrogen-during the 
climacterium. Pretreatment vaginal cytology will reveal 


. the extent of secretion. In the presence of continued 
- ovarian function, little or no estrogen is required. . ` 


Qur! clinical trials in. 1943 with Premarin gave us 


' very: satisfactory results with very conservative dosage. 7 
However, the occasional functional uterine bleeding 


and/or mastalgia prompted me to investigate an alter- 
native.treatment, that is, combining small doses of es- 
trogen and testosterone in one tablet. Two clinical trials 


with such a combined tablet gave very gratifying results 
without any significant side reactions.” ? One of these, a. 


double-blind study, was reported: to the, American 
Medical Association in 1950. 
The rationale for combining small doses of estrogen 
and testosterone may be summarized as follows: — . 
` ]. Since women, as well as men, secrete both andro- 


gens and estrogen, treatment with both hormones may 


provide: à: more balanced physiologic replacement 
therapy for both the menopause syndrome and senile 
osteoporosis. = 

2. The small dose of téstosterone permits a sharp 
reduction in the dose of estrogen, thus canceling out 
the undesired stimulation of the breasts and uterus. 

3. The anabolic synergism inherent in the combined 


hormone therapy imparts a truly tonic sense of: well- 


being..Even the psychoneurotic patients respond more. 


favorably. Thus, relatively superficial psychotherapy 


becomes more effective in those patients who require 
more than hormones for relief. 


: 4. The hormone combination provides a synergistic | 


suppression of the overactive gonadotropic function of 


the - pituitary while affordingethe patient , positive : 


symptomatic relief. 


. 5. Since testosterone improves the sexual response. 


in women, treatment with the combined hormones 
should impart some reassurance that the aging woman 
is not failing in her psychosexual life. f 

Following the report to the American Medical AS 


‘sociation, a number of products combining estrogen. 


and testosterone appeared on the market. Unhappily, 


Y 


some of these ndo. were heavily weighted with 


one.or both hormones. Consequently, some susceptible’ 


women developed hypertrichosis or acne or gained 


/." Some weight. These complications threw this desirable 
. therapeutic modality into disfavor. 

: However, our studies with an oral* dud- a Buccal 
tablet demonstrated excellent therapeutic responses ` 


without any of the above complications. Of ‘course, the 
dosage in these tablets was more conservative. Our ob- 


- jective at all times was to provide relief with the mini- 


mal effective dose and thereby obviate the undesired 
complications. This precaution is particularly applica- 


ble to the management of long-term treatment of the. 


climacteric, senile osteoporosis, and: those aging 


‘women who aspire to remain as feminine as possible. 


Buccal tablets; of estrogen and testosterone may 


have significant advantages over those ingested orally. 


Like nitroglycerin, the buccal hormone tablets pro- 
vide prompt systemic absorption and thereby exert 


beneficial hormonal effects before being inactivated. 


by the liver.. These particular buccal tablets lend 
themselves to long-term therapy because of their con- 
servative dosage. 

"The eternal quest. for the fountain of youth is as 
illusory-today as it was in the days of Ponce de Leon. 


. But the pursuit of "femininity forever". has borne some | 


fruit in recen: times. To supplement waning ovarian 
function with low- -dosage combined hormones is ratio- 
nal replacement therapy for the aging woman. The 
anabolic hormonal stimulus cannot impart eternal 


~ youthfulness, but it can ameliorate some of the ravages 


of the aging process. Continued treatment with a main- 
tenance dose does, provide a sense of well-being not 
attainable with any other therapy. 

Even though the published data of the clinical trials 
with combined estrogen-androgen treatment are not 
recent, subsequent experience with such therapy has 
been uniformly gratifying. Those of us who have had 


long experience with this combined treatment are con- 


vinced that it is. a perfect alternative to estrogen 
therapy ER the climacteric or aging women. 


S. J. Glass, M.D. 


360 North Bedford Drive 


| pee) Hills, California 90210 


*Tylosterone and Tylandril, Eli Lilly & Co. 
f Test-Estrin buccal tablets, Marlyn Company, Inc. 
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how do they function in the palliative 
treatment of inoperable endometrial cancer? 


Most studies indicate a direct action of progestins 
on the neoplastic cell without any effect 


mediated by extrinsic mechanisms. However, other 


theories such as immunosuppression and 
changes in endogenous sex steroid environment 
have been suggested. 


The evidence for 

a direct cellular effect 

There is suggestive evidence that a local effect is 
the mechanism by which progestational agents 
act on endometrial cancer. It is well known that 
endogenous progesterone has an antimitotic 
influence on the luteal phase of the menstrual 
cycle. Pharmacologic doses of synthetic proges- 
tins can reverse benign, atypical changes in the 
endometrium. 


In vitro results cannot be extrapolated to clinical 
practice; however, in laboratory cultures, proges- 
terone has been shown to exert a local effect on 
adenocarcinomatous tissue. In an experiment 
involving human endometrial adenocarcinomas 
grown in tissue culture, virtually all the neo- 
plasms tested were sensitive to the addition of 
S0ug/ml of progesterone to the culture. While 
survival of control tumors was excellent, proges- 
terone treatment resulted in advanced or total 
necrosis in all but one of ten tumor samples! 
Clinical experiments have shown that metastatic 
lesions in the vagina diminish markedly in size 
after direct injection of progestin into the tumor. 

.In another, clinical investigation, direct injection 
of progestational agents into the cavity of the 
uterus has resulted in a secretory effect in nor- 
mally proliferative and hyperplastic endome- 
trium, and marked necrobiosis of endometrial 
cancer cells? 


1. Nordqvist RS: Hormone effects on carcinoma of the human 
uterine body, studied in organ culture. Acta Obstetrica Et Gynaecolo- 
gica Scandinadia 43:996-307, 1964 
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Perhaps the most compelling evidence of a direct 
cellular effect rests on the in vivo observation that 
progestin therapy can produce similar histologic 
changes in both normal and adenocarcinomatous 
endometrial tissue. Serial biopsies have shown 
that the result in both cases is: (1) an initial secre- 
tory effect on the cytoplasm, (2) a disruption of 
the glandular architecture, (3) a marked decrease 
in mitotic activity and (4) epithelial atrophy with 
decidual reaction in the stroma. In adenocarcin- 


oma of the endometrium, these histologic changes 


have culminated in the arrest of progress of 
malignancy in both the uterus and the metastases. 


The weight of the evidence clearly points toward 
a direct effect of progestin on endometrial carcin- 
oma. Continued investigation at the cellular level 
may well point the way toward a better under- 


standing of the response of endometrial carcinoma 


to progestin therapy. 


Immunosuppressive mechanism: 

apparently not a factor 

There are strong indications that a positive corre- 
lation exists between cancer remissions, including 
adenocarcinoma of the endometrium, and the 
total number of lymphocytes in peripheral blood. 
Recent work has shown that treatment with pro- 
gestins does not affect total peripheral lympho- 
cyte count in endometrial cancer patients who 
respond to therapy. At the tissue level, lympho- 
cyte infiltration of the neoplasm was not seen in 
periodic biopsies. Further, no change was noted 
in serum protein determinations or in the elec- 
trophoretic pattern of the immunoglobulins. 
These negative findings suggest that an immuno- 
suppressive mechanism may not be involved 


in the action of progestins on endometrial cancer. 


[4 
2. Kistner RW, Griffiths CT: Use of progestational agents in the 
management of metastatic carcinoma of the endometrium. Clinical 
Obstetrics and Gynecology 11:439-456, (June) 1968 
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Alteration of endogenous 

gene environment 
Investigational studies completed recently have 
demonstrated that medroxyprogesterone acetate 
suppresses total pituitary gonadotropins. How- 
ever, no direct correlation between gonadotropin 
levels and the occurrence of endometrial carcin- 
oma, or its response to progestin, has been estab- 
lished. Both high and low levels of pituitary 
gonadotropins have been reported in patients 
with endometrial carcinoma. 


Despite the suppression of pituitary gonadotro- 
pins, no significant variation in excretion of 
estrogen was found in a series of postmenopausal 
patients with endometrial cancer treated with 
medroxyprogesterone acetate. This suggests that 
in postmenopausal patients the estrogen present 
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In the normal proliferative endometrium (above), the cells are 
uniform: ciliated cells are relatively abundant; nonciliated cells 
are flat and their surfaces are covered with small, regular 
microvilli (X 1000). 

In contrast, the well-differentiated endometrial adenocarcinoma (below) 
has an irregular, complex architecture, with prominent, scattered 
large cells on the surface. There are fewer ciliated cells, and the 
surface microvilli of the nonciliated cells are prominent, 
branched, and frequently bizarre (X 1000). 


Scanning electron micrographs 
courtesy of Ralph M. Richart, M.D. 


May be of adrenal origin, or that it may be 
he product of peripheral conversion of estrogen 
_ + precursors. 

_ At present, there appears to be no firm evidence 
linking progestin-®duced remissions to changes 
in the patient's endogenous estrogen or pituitary 
gonadotropin status. 
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Guidelines for clinical use 

of Depo-Provera 

Depo-Provera (Medroxyprogesterone Acetate 
Suspension, U.S.P., Upjohn) is effective as 
adjunctive and palliative treatment in patients 
with advanced inoperable endometrial carcinoma 
including those with recurrent or metastatic dis- 
ease. Of more than 800 patients with recurrent or 
metastatic cancer of the endometrium who 
received Depo-Provera as palliative treatment for 
their disease, approximately one-third experi- 
enced objective improvement. 


Doses of 400 mg to 1000 mg of Depo-Provera per 
week are recommended initially. If improvement 
is noted within a few weeks or months and the 
disease appears stabilized, it may be possible to 
maintain improvement with as little as 400 mg 
per month. 


Depo-Provera should not be given to patients 
with a history of thrombophlebitis, thromboem- 
bolic disorders, or cerebral apoplexy. It is also 
contraindicated in patients with markedly 
impaired liver function, carcinoma of the breast, 
undiagnosed vaginal bleeding, and in patients 
with known sensitivity to Depo-Provera. Sensitiv- 
ity reactions ranging from pruritis, urticaria, and 
angioneurotic edema to generalized rash 

and anaphylaxis have occasionally been reported. 
Increase or decrease in weight and mental 
depression have been observed. 


adjunctive and palliative treatment of inoperable 
and metastatic endometrial cancer 


Depo-Provera x.. 


(MEDROXYPROGESTERONE 
ACETATE SUSPENSION, 
USP UBJOHN) 


The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 
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(MEDROXYPROGESTERONE ACETATE SUSPEN 


quate diagnostic measures in cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 
relevant specimens. Carefully observe patients with his- 


Each ml contains: l00 mg/ml 400 mg/ml tory of psychic depression and discontinue drug if serious 
Medroxyprogesterone Acetate 100mg 400 mg degree of depression recurs. Any possible influence of 
also prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
Polyethylene Glycol 4000 27.6 mg 20.3 mg or uterine function awaits further study. Decreased glu- 
Polysorbate 80 1.84 mg cose tolerance has been observed in a small percentage of 
Sodium Chloride 8.3 mg patients on estrogen-progestin combinations, therefore, 
Methylparaben 1.65 mg carefully observe diabetic patients receiving progestin 
Prony] b 0.18 therapy. Age constitutes no absolute limiting factor, 
2 opor ir Ithough onset of climacteric may be masked. Because of 
Sodium Sulfate Anhydrous Il m e e" ^ aro 
^ EN 2 8 the occasional occurrence of thrombotic disorders (throm- 
Myristyl-gamma-picolinium bophlebitis, pulmonary embolism, retinal thrombosis, and 
Chloride 1.7 mg cerebrovascular disorders), in patients taking estrogen- 
Water for Injection qs qs progestin combinations and since the mechanism is 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 


_ Description and actions Medroxyprogesterone acetate is a 


derivative of progesterone. 


Indications Adjunctive and palliative therapy for inopera- 
ble, recurrent and metastatic endometrial carcinoma. 


Contraindications Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy, or history of these conditions; 
markedly impaired liver function; carcinoma of the 


breast; undiagnosed vaginal bleeding; missed abortion; 


and known sensitivity to medroxyprogesterone acetate. 
Warnings |. Immediately discontinue administration 
should any of the following thrombotic disorders occur or 
be suspected: thrombophlebitis, cerebrovascular dis- 
orders, pulmonary embolism, retinal thrombosis. 

2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules some of which were malig- 
nant. Although nodules occasionally appeared in control 
animals, they were intermittent in nature, whereas the 
nodules in the drug-treated animals were larger, more 
numerous, persistent, and there were some breast malig- 
nancies with metastases. Their significance with respect to 
humans has not been established. 

3. The use of Depo-Provera (medroxyprogesterone acetate) 
for contraception is investigational since there are 


unresolved questions relating to its safety for this indication. 


Therefore, this is not an approved indication for this use. 
4. Discontinue medication pending examination if there is 
sudden partial or complete loss of vision, or if there is a 
sudden onset of proptosis, diplopia or migraine. If exami- 
nation reveals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

5. Usage in pregnancy is not recommended because of 
data indicating a possible association between administra- 
tion of progestins early in pregnancy and congenital heart 
defects in the offspring. 

6. Three major studies in Great Britain and one in this 
country have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and embolism and the use of oral contracep- 


tives. It has been estimated that users are several times as erythema multiforme; erythema nodosum; hemorrhagic e 
likely to undergo thromboembolic disease without evident eruption; and itching. Therefore, observe patients on pro- 

cause as nonusers. The American study indicated that the gestin therapy carefully. 

risk did not persist after discontinuation and it was not The following laboratory results may be altered by the use 
enhanced by long continued administration. of estrogen-progestin combination drugs; increased sulfo- . $ ~ 
7. Following repeated injections, amenorrhea and infertil- bromophthalein and other hepatic function tests; coagula- j e 
ity may persist for periods up to 18 months and occasion- tion tests (increase in prothrombin factors VII, VIII, IX and 

ally longer. X); metyrapone test; pregnanediol determination; thyroid 
Precautions A pretreatment physical exam should include function tests (increase in PBI, and butanol extractable < 


special reference to breast and pelvic organs and a Papani- 
colaou smear. This drug may cause some degree of fluid 
retention; therefore, observe carefully patients with condi- 
tions influesced by fluid retention such as epilepsy, 


. migraine, asthma, and cardiac or renal dysfunction. In 


breakthrough bleeding and other irregular bleeding per 


obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. 

Adverse reactions In a few instances a residual lump, 
change in color of skin, or a sterile abscess has developed 
at the site of injection of medroxyprogesterone acetate. 

The following have been reported: breast tenderness or 
galactorrhea in a few instances; an association between 
administration early in pregnancy and the occurrence of 
congenital malformations (see also WARNINGS); in an 
occasional patient nervousness, insomnia, somnolence, 
fatigue or dizziness; thromboembolic phenomena includ- 
ing thrombophlebitis and pulmonary embolism; occa- 
sional sensitivity reactions including pruritus, urticaria, 
angioneurotic edema, generalized rash and anaphylaxis; 
acne, alopecia and hirsutism in a few patients; jaundice 
including neonatal jaundice in a few instances; rare cases 
of nausea, headache and hyperpyrexia. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting; change in men- 
strual flow; amenorrhea; edema; increase or decrease in 
weight; changes in cervical erosion and secretions; choles- 
tatic jaundice; rash (allergic) with and without pruritus; 
melasma or chloasma; and mental depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination 
drugs and the serious adverse reactions of thrombophle- 
bitis, pulmonary embolism and cerebral thrombosis and 
embolism, therefore, patients on progestin therapy should 
be carefully observed. 

Although available evidence is suggestive, a relation- 
ship has been neither confirmed nor refuted for the asso- 
ciation of the serious adverse reaction of neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: 
rise in blood pressure in susceptible individuals; premen- 
strual-like syndrome; changes in libido; changes in appe- 
tite; cystitis-like syndrome; headache; nervousness; 
dizziness; fatigue; backache; hirsutism; loss of scalp hair; 


protein bound iodine and decrease in T? uptake values). ~ 


How supplied 100 mg per ml —5 ml vialse 

400mg perml—2.5 and 10ml vials and 1 ml disposable syringes. 
For additional product information, consult the package insert 

or see your Upjohn representative. 
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— Topical treatment 
i 9 * 
cant reach trichomonads 
hidden in: 
e endocervix e periurethral glands 


e Skene’s glands ° urethra 


* Bartholin’s glands * bladder 
e cervical glands 


But trichomonads can't hide from Flagyl because 
Flagyl is systemic. And for men Flagyl is the only 
trichomonacide —an important point to remember, 
since asymptomatic consorts are a reservoir of 
potential reinfection. 

If you've been using topical remedies for 
trichomonal vaginitis, consider this: 





Hla$y Í (metronidazole) 250-mg. tablets 


The only systemic trichomonacide 


SEARLE Searle & Co. 
e San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


Flagy f (metronidazole) 250 mg. 


Warning 
Metronidazole has been shown to be carcinogenic 
in mice and possibly carcinogenic in rats. (See 


Warnings.) Unnecessary use of the drug should be 
avoided. Its use should be reserved for the condi- 
tions described in the /ndications section 





Indications: For the treatment of symptomatic tricho- 
moniasis in both females and males when the presence 
of the trichomonad has been confirmed by appropriate 
laboratory procedures (wet smears and/or cultures). Also 
for the treatment of asymptomatic females when the 
organism is associated with endocervicitis, cervicitis, or 
cervical erosion. T. vaginalis infection is a venereal disease 
and therefore, asymptomatic sexual partners of infected 
patients should be treated simultaneously if the organism 
iS present. The decision to treat an asymptomatic male 
partner who has a negative culture or smear, or one in 
whom no culture has been attempted, is an individual 
one. In any event, the consort should be treated with 
Flagy! in cases of reinfection. Flagyl is also indicated 
for acute intestinal amebiasis (amebic dysentery) and for 
amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, 
active organic disease of the CNS, the first trimester of 
pregnancy and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester 
of pregnancy (see Contraindications) Use with discretion 
during the second and third trimesters of pregnancy and 
restrict to those ropen patients not cured by topical 
measures. Flagyl (me ronidazole) is secreted in the breast 
milk of nursing mothers. It is not known whether this can 
be injurious to the newborn. If used during lactation, an 
alternative method of feeding may be elected. 

Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of 
studies involving chronic, oral administration in mice 
and rats. 

Most prominent among the effects in the mouse was 
the promotion of pulmonary tumorigenesis. This has 
been observed in all five reported studies in that spegies, 
including one study in which the animals were dosed on 
an intermittent schedule (administration during every 
fourth week only). The published results of one of the 
mouse studies indicate increases in the incidence of 
malignant lymphomas as well as pulmonary neoplasms 
associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been 
completed. There was a statistically significant increase 
in the incidence of various neoplasms, particularly mam- 
mary tumors, among female rats administered metroni- 
dazole over that noted in the concurrent female control 
groups. 

Two lifetime tumorigenicity studies in hamsters have 
been performed and reported to be negative. 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a 
prolongation of prothrombin time. This posse drug 
interaction should be considered when Flagyl is pre- 
scribed for patients on this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during 
Flagyl use; total and differential leukocyte counts are 
recommended before and after treatment with the drug, 
especially if a second course is necessary. Avoid alco- 
holic beverages during Flagyl therapy because abdominal 
cramps, nausea, vomiting, headaches and flushing may 
occur. Discontinue Flagyl promptly if abnormal neuro- 
logic signa occur. Exacerbation of moniliasis may occur. 
In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomit- 
ing, diarrhea, epigastric distress, abdominal cramping, 
constipation, a metallic, sharp and unpleasant taste, 
furry tongue, glossitis and stomatitis possibly associated 
with a sudden overgrowth of Candida, exacerbation of 
vagina candidiasis, an occasional reversible moderate 
leukopenia, dizzinęss, incoordination and ataxia, numb- 
ness or paresthesia of an extremity, fleeting joint pains, 
confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness; urticaria, flushing, 
nasal congestion, dryness of the mouth, vagina or vulva, 
pruritus, dysuria, cystitis, a sense of pelvic pressure, 
dyspareunia, fever, polyuria, incontinence, decrease of 
libido, proctitis, pyuria and darkened urine have occurred 
in patients receiving the drug. Patients receiving Flagyl 
may experience abdominal distress, nausea, vomiting, 
flushing or headache if alcoholic beverages are con- 
sumed. The taste of alcoholic beverages may also be 
gei Flattening of the T-wave may be seen in ECG 
racings. 


Dosage and Administration: For ®ichomoniasis: The rec- 
ommended dosage for both male and female is one 
290-mg. tablet orally three times daily for seven days. 
When repeat courses of the drug are required, it is 
recommended that an interval of 4 to 6 weeks elapse be- 
tween courses and that the presence of the trichomonad 
be reconfirmed by appropriate laboratory measures. Total 
and differential leukocyte counts should be made before, 
during and after retreatment. The male consort should be 
treated in any event in cases of reinfection. . 
For Amebiasis: Adults: For acute intestinal amebiasif, 750 
mg. orally three times daily for 5 to 10 days. ó 
For amebic liver abscess: Adults; 500 mg. or 750 mg. 
orally three times daily for 7 to 10 days. 

Children: 35 to 50 mg./kg..of body weight/24 hours, 
divided into three doses, orally for dO days. 
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ET às a new day wil dawn, 
Peri-Colacé works with gentle, proven predictabilit 


PERI-COLACF combines the gentle 
laxative and effective Stool softener 
So often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
‘softening agent lets ‘natural intestinal 
waver permeate stools. 


PERI-COLACE is predictable —gentle 
evacuation usually occurs within 8 to 


12 hours. It is useful in obstetrical - 


patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 


_ valescent, in patients with medication- 


related suppression of bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre} 
dictable. In capsule and liquid forms? | 


PERIGOLAGE 


casanthranol and dioctyl sodium sulfosuccin 


Gentle laxative olus stool softe 
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